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STATEMENT OF BASIS AND PURPOSE

This decrston document presents the selected remedy for the Crater Resources, Inc./Keystone

.. Coke Company/Alan Wood Steel Company Superfund Site (“Crater Resources” or “Site™), in -
Upper Merion Township, Montgomery County, Pennsylvania. ‘The remedial action was selected .

in accordance with the Comprehensive Environmental Response, Compensation, and Liability .
Act of 1980 (“CERCLA™), as amended by the Superfund Amendments and Reauthorization Act
of 1986 (“SARA™); and, to the extent practicable, the National Oil and Hazardous Substances'
Pollution Contingency Plan ("NCP") Tbe basis for EPA's selected remedy can be found in the
Administrative Record forthe Srte ?.»---:::.. - . - .

’I'he Commonwealth of Pennsylvama has concurred wrth the selected remedy

41.

The response actxon'selected in'this Record of Decision is necessary to protect the public health
or welfare or the environment from actual or threatened releases of hazardous substanoes mto the

AT

‘DESCRIPTION or SELECTED REMEDY

The selected remedy descnbed below is the only planned action for the Stte Tlus remedy

- addresses contaminated soils and sediments, contaminated groundwater, and the waste ammonia

liquor (“WAL”) pipeline.
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The sclected remedy includes the following major components: | . . "\'_)

1) Removal of all contaminated soils and sediment in Quarry 3: Ponds 1, 2, and 3, which are
located within Quarry 3, will be dewatered and the water will be transported to an off-site
disposal facility. The sediments at the bottom of the ponds will be excavated down to the
bedrock layer or to the level where contaminant concentrations in the sediments are at levels
protective of groundwater, human health or ecological risk-based concentrations, dewatered, and
taken off-site for proper disposal or recycling. The Quarry 3 plateau area will be excavated down
to the bedrock layer or to the level where the contaminant concentrations in the soils are at
human health or ecological risk-based concentrations, and the soil taken off-site for proper
disposal or recycling. All remaining soil areas in Quarry 3 with contaminant levels above human
~ health or ecological risk-based concentrations will be removed and taken off-site for proper
disposal or recycling. The excavated areas will then be filled with clean soil to establish a

uniform grade, and graded for proper drainage.

2) Construction of a cap to prevent infiltration of surface water into the contaminated soils

of Quarries 1,2 and 4 and other contaminated soil areas: A multi-media cap consisting of a

series of low-permeability clays, geotextile liners, sand drainage layers, and soil or other

appropriate covers will be installed to prevent unacceptable leaching of contaminants from the

soils and sediment into the groundwater. The cap will constructed in accordance with the .
Commonwealth’s Residual Waste Management Regulations, for final cover of Class 1 msndual

waste landfills, set forth at 25 Pa. Code Sections 288.234 and 288.236-237. \J

3) Monitored Natural Attenuation of the groundwater: Groundwater monitoring will be
conducted at on-site and off-site locations, in order to sample for selected Site-related SVOCs,
metals, cyanide, and VOCs that presently exceed preliminary remediation goals. Additional
parameters representative of the natural attenuation process will also be included in the
monitoring program. This monitoring will provide a basis to determine the rate at which natural
attenuation is taking place. EPA has determined that this rate needs to be sufficient to attain the
remedial goals within a fifteen (15) year time period. If, during the fifteen (15) year time period,
it is evident that the rate of natural attenuation is not sufficient to attain such goals in the fifteen
(15) year time frame, EPA will then seek to implement the contingent groundwater remedy,
which is described in the “Selected Rcmedy and Performance Standards” Section of this Record
of Decision.

The contingent groundwater remedy calls for groundwater recovery and treatment from the
center of the groundwater plume at the Site. The purpose is to extract and treat the most highly
contaminated groundwater from beneath the Site. The recovery system would pump the water
near the downgradient edges of Quarries 2 and 3 using a line of recovery wells spread across the
width of the plume. The groundwater would then be pumped to an on-site treatment facility to
remove contaminants to specified treatment levels and the treated water would be discharged to
the Schuylkill River or Matsunk Creck.
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- 4) Further investigation of the former WAL plpeline. The ptpehnc runs from the former Alan -
\—/ ° Wood Steel facility to Quarries 1, 2, and 3 located on the Site. Some sections of the pipeline
" been removed by the Crater PRP Group and other private pames dunng development actwmes
: However the entire route of the former WAL ptpehne will bé’ fu!ly investigated and :
- characterized where there has not been a previous action taken, to determine the existence of any
:s‘ contamination along the route. Any pipeline investigation and clean-up actions which have been -
z: conducted in accordance with an EPA accepted risk driven clean-up levels are described in
& Section II of this ROD. Any pipeline soil areas with contaminant levels above human health or
# ecological risk-based concentrations will be removed and taken off-site for proper disposal or
.~ recycling. In addition, any hardened tar material from past WAL ptpelme leaks wxll be
- excavated and tranSported to an off-site dtsposal factltty
:8) lnsﬁtutional Controls. Instmmona] controls wxll be unplemcnted 10 restnct on-s:te soxl,
- sediment, surface water and groundwater yse and/or disturbance at the Site, except as required
for implementation of the remedy, in order to reduce the potential for human exposure to -
contamination. Institutional controls (e.g., easements and covenants, title notices and land use
. restrictions through orders from or agreements with EPA) would be established in orderto. -
prevent any disturbance of the cap once installed, as well as to preclude the installation of any
potable wells in the contaminated aquifer. In addition, institutional controls in connection with .
" adjacent property owners may be required for stormwater management.
STATUTORY DETERMINATIONS
e The selected and contingent remedy is protective of human health and the environment, complies
with Federal And State requirements that are applicable or relevant and appropriate to the
' remedial action, is cost effective, and utilizes permar'xcnt solutions and alternative treatment
technologiés to the maximum extent practicable. The selected remedy also satisfies the statutory
preference for treatment as a principal element of the remedy (i.e. reduces the toxicity, mobility,
or volume of hazardous substances, pollutants or oontammants as a principal element through
tnatment)
= Because this remedy will result in hazardous substances, pollutants, or contaminants remaining
&' on-site above levels that allow for unlimited use and unrestricted exposure, Pursuant to Section
* 121(c).of CERCLA, 42 U.S.C. 9621(c), a statutory review by EPA will be conducted no less
often than every five years after initiation of the remedial action to ensure that the remedy
continues to provide adequate protection of human health and the environment.

2 ROD DATA CERTIFICATION CHECKLIST

. The following information is included in the Decision Summmy of this ROD. Additional '
~ -information can be found in the Administrative Record file for this Site.
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__ROD AMENDMENT IENT CERTIFICATION CHECKLIST.

Locationl?agc number

Informntlon
Chemicals of Concern and respective concentrations _ Table2
Baseline risk Summary of Site Risks / Page16
Cleanup levels and the basis for these levels . Table 12
How source materials constituting principal threats are addressed Principal Threat Wastes / Page S1
Current and reasonably anticipated future land use and potential Current and Potential Land and Resource
future beneficial uses of groundwater " Uses/Pages 15 -16

ll’otcnnal future groundwater use that will be available at the Sitcas g

Current and Potential Land and Resource §

resukt of the Selected Remedy _ Uses /Pages.15-16
Estimated capital, annual operation and maintenance, and total Table 10 and Table 11
present worth costs, discount rate, and the number of years over

which the remedy cost estimates are projected , .

Key factors that led to selecting the remedy Summary of the Rationale for the

Selected Remedy / Pages 5253

L 4210
Abraham Ferdas, Director Date °
Hazardous Site Cleanup Division
EPA Region Il
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RECORD ;or DECISION . ©
" CRATER RESOURCES SUPERFUND sm:-:
Pmun mxmmmsmmumx
1. sm: NAME, LOCA’I'ION, AND DESCRIPTION

“The Crater Resources ‘Superfund Site (“Site”) is Iocated in Upper Merion Townshtp,
Montgomery County, Pennsylvania. The National Superfund electronic database identification
number is PAD981035009. EPA is the lead agency for the Site, with the Pennsylvania
Department of Environmental Protection (“PADEP”) as the support agency. The Siteis
currently being addressed through enforcement agreements, with the Potentially Responsible
Parties (“PRP ") performing the Remedial lnvesttgatton/l'-'ewbxhty Study (“RIIFS")

The Site covers 50 acres of parually developed land located apprommately one mile south of the
King of Prussia section of Upper Merion Township, Montgomery County, Pennsylvania (Figure
1). Portions of the Site are currently being developed by private entities. The Site consists of
several subdivided parcels, now owned individually by Crater Resources, Inc., Each Parcel As1s,
Inc., Out Parcel, Inc.; RT Option, Inc., Liberty Property Trust Limited Partnership, and the Gulph
Mills Golf Club (*Golf Course™), Four former quarries (Quarries 1, 2, 3, and 4) are located on
the Site and cover approximately 14 acres. In addition, two small areas, known as Areas S and 6
are on the Site. Portions of the former pipeline which carried the waste ammonia liquor
(“WAL”) from the former Alan Wood Steel facility to the Site are also'in existence.
Contamination has been found in the soil, groundwater, and sediment in and beneath Quarries 1,
2,3, and 4 and Area 6. In addition, contamination has been found in the sonls along the route of
the former WAL ptpehne : - .

I SITE HISTORY AND ENFORCEMENT ACT IVITIES

*From 1918 until 1977 the Alan Wood Steel Company (“Alan Wood™) and its successors
-operated a coke and coke byproduct manufacturing facility in nearby Swedeland, Pennsylvania.
*The facility was located on the west side of the Schuylkill River, approximately one mile
northeast of the Site. After Alan Wood declared bankruptcy in 1977, the facility and property
were first leased and subsequently sold to the Keystone Coke Company (“Keystone Coke™). .
Keystone Coke produced and sold coke at the factltty from 1978 until the spring of 1981, when
all operanons at the factltty ceased. )

_The coking process typtcally generated coal gas, hght oﬂs, tars contammg phenohc compounds .
naphtha]ene (resulting from the destructive distillation of coal), ammonia, and wastewater. WAL
was pumped via pipeline from the Alan Wood facility to Quarries 1, 2,-and 3, and remnants of

the pipeline are stil] visible near the western edge of Quarry 3.- The Rl found no evidence that -

1
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Quarry 4 was used directly for WAL disposal, but it may have received impacted water as a8
result of overflows from Quarry 3 and releases from the WAL pipeline.

The Pennsylvania Department of Health (“PADOH”) initiated an cnwronmcntal investigation on
January 6, 1969 that was carried through by the Pennsylvania Department of Environmental
Resources (“PADER”) which lasted throughout the 1970s. PADER, now the Pennsylvania
Department of Environmental Protection (“PADEP”), continually asserted into the early 1980s
that the use of the quarries was adversely affecting local groundwater. In March 1969, PADOH
estimated the levels of phenol in the 43,000 gallons per day (“gpd™) of waste being discharged
into this quarry at 1,888 parts per million (“ppm”). The sampling documented elevated levels of
cyanide, ammonia, and phenol in the WAL discharge and in groundwater in the area. Quarries 1
and 2 were filled in with demolition waste sometime afier 1969. - :

In 1975, Alan Wood installed a prototype treatment plant 1o treat its industrial wastes and
discharge them to the Schuylkill River. However, PADER found that the levels of phenol and
cyanides in the plant's effluent exceeded the levels specified in the NPDES permit. On
November 26, 1975, Alan Wood signed a Consent Order with PADER, in which Alan Wood
agreed to achieve specified effluent limitations for the phenol and cyanides in its discharges
before October 31, 1979. Until those limitations were met, Alan Wood was allowed to continue
to discharge its effluents to Quarry No. 3. Afier Alan Wood filed for bankruptcy, dischargesto -
Quarry 3 ceased until Keystone Coke signed a Consent Order with PADER on Apnl 24, 1978,
and thereafier reactivated the plant.

During 1977-1979, PADER sampled the WAL discharges to Quarry No. 3, groundwater :
discharges at neighboring quatries in the region and area wells, PADER reported that sampling
showed elevated levels of cyanide, ammonia, and phenol in the WAL discharge and in
groundwater in the area during that period of time. In addition, on February 25, 1980, PADER
determined that numerous violations of the interim effluent limits had occurred.

On May 16, 1979, EPA conducted a Groundwater Monitoring Survey which involved sampling
of Quarry 3 and the surrounding area and included an investigation of possible sources of
contamination threatening the Upper Merion Reservoir, a public drinking water source located
about one mile to the northwest of the Site and operated by the Philadelphia Suburban Water
Company. While conducting sampling at the Site, EPA found phenolic compounds; chlorides,
naphthalene, and other organic contaminants in Quarry 3. EPA conducted additional sampling
at the Site on May 25, 1979. Subsequently, EPA reported finding trans-1,2-dichloroethylene
(“DCE") in both the Upper Merion Reservoir and Quarry 3.

On April 8, 1983, EPA conducted a Preliminary Assessment (“PA™) of the Site, followed by a
Site Inspection (“SI”) on May 9, 1983, during which samples were obtained from Quarry 3 and
from three of the monitoring wells that had been installed in 1982 by PADEP in the vicinity of
Quarry 3. The PA and SI revealed that hazardous substances were present in Quarry 3 including
benzene, toluene, naphthalene, cyanide, zinc, arsenic, lead, phenolic compounds and polynuclear

2
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aromatic hydrocarbons (“PAHSs™). Analysis of groundwater in the vicinity of the Site, taken from .
the monitoring wells, showed the presence of benzene and metals including arsenie, cyanide,
lead, mercury, zing, beryllium, nickel, cadmium, and selenium.

In June 1990, EPA took additional samples at the Site.. Samples were collected from waste and
80il in Quarry 3, ponded water near the quarry, borings of fill material taken from an area
~believed to be Quarry 1, off-site monitoring and pnvatc wells, and the Upper Merion Reservoir.

;“Waste in Quarry 3 contained elevated levels of various contaminants mcludmg cyanide, arsenic,
~benzene, lead, zinc, and PAHs. : _

The Site was proposed for listing on the National Oil and Hazardous Substances Pollution
Contingency Plan National Priorities List (“NPL"™) of uncontrolied hazardous substances releases
pursuarit to CERCLA Section 105,42 U.S.C. § 9605, in February 1992. The Sxte was listed on
theNPLonOctober 14, 1992. o _ :

On September 17 1994 Beazer East, Inc Keystonc Coke Company, Inc,, and Vcsper
Corporation (herein referred to as the “Crater Resources Participating Parties Group” or “Crater-
PRP Group”) entered into an Administrative Order on Consent (“AOC”) with EPA under
CERCLA Sections 104 and 122, 42 U.S.C. §§ 9604 and 9622. Under the AOC, the Crater PRP
Group agreed to perform a RI/FS at the Site to determine the nature and extent of the - -
contamination at or from the Site, and to evaluate alternatives for remedial action to prevent, -
mitigate or otherwise respond to or remedy the release or threatened release of hazardous
substances, pollutants, or contaminants at or from the Site.

The RI field work was completed in January 1999 and the RI Report was approved by EPA on
June 23, 1999. After completion of the RI, the Crater PRP Group commenced the FS to evaluate
various remedial alternatives to address the nature and extent of contamination identified in the

In December 1999, EPA completed a Human Health Risk Assessment, which is documented in
~the Final Baseline Risk Assessment Report, to evaluate the human health risks that could result if
+*no remedial action were taken at the Site. The Final Baseline Risk Assessment Report and RI
‘Report are available for review in the Administrative Record for the Site. The human health
-risks associated with the Site are dxscussed in the “Summary of Sxte Rxsks" Section of this

Record of Decision (“ROD™). o o

On February 29, 2000, a draft FS report was submitted to EPA by the Crater PRP Group. On

April 20, 2000, pursuant to Section IX.A.(3) (Submissions Requiring Agency Approval) of the

- +AOC, EPA notified the Crater PRP Group of its intention to modify and subsequently approve

.the Draft FS Report. EPA has reviewed the Draft FS report and completed an Addendum to the
““FS Report on June 16, 2000 which is avmlable for review in the Administrative Record for the
Site. . coe : .
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In May 1997, during the R], an underground section of the WAL pipeline was discovered -
approximately one mile from the Site, where it crossed beneath Flint Hill Road, before emerging
as an aboveground pipeline. This section of pipeline (approximately 30 feet in length) was
discovered during the excavation of a stormwater culvert beneath Flint Hill Road. The pipe and
adjacent impacted soil (138 tons) were removed and properly disposed off-site. Confirmation
sampling indicated that residual soils were below the PADEP Act 2 Statewide Health Medium-
Specific Concentrations (“MSCs) for non-residential direct contact with soils and protection of
soil-to-groundwater for non-residential soils.

In January 1998, Liberty Property Trust (“Liberty™) discovered a second section of underground
pipeline on a parcel of land they purchased on and adjacent to the Crater Resources Site, Liberty
performed an investigation including surface and subsurface soil sampling to determine the .
extent of contamination associated with the pipeline. Liberty removed the pipeline sections and
associated soils from the property and performed post-excavation sampling and a focused risk
assessment. Liberty compared confirmation sampling results to PADEP Act 2 Statewide Health
MSCs for non-residential direct contact with soils and protection of soil-to-groundwater for non-
residential soils and EPA Risk-Based Concentration Tables and determined that residual soils
presented no adverse risk. The work was completed in April 2000.

Additional sections of pipeline have since been removed by the Crater PRP Group. An
‘underground pipeline was found on the property owned by Keystone between Flint Hill Road
and River Road, and was removed by the Crater PRP Group and their consultants in December,
1999. The pipeline route on this parcel was approximately 2100 feet in length. Confirmation
samples were collected at 150 foot intervals. The investigation, removal and confirmation
sampling was performed in accordance with PADEP Act 2 standards. The pipeline and
approximately 193.5 tons of soil were removed and properly disposed, and then the excavation
was backfilled. Confirmation sampling indicated that residual soils were below the Act 2
Statewide Health MSCs for non-residential direct contact with soils and protection of soil-to-
groundwater for non-residential soils.

A 100-foot long portion of the pipeline was also identified in the area of Quarry 1 and Quarry 2

(“O’Neill Parcel™). In July 2000, O'Neill, through their consultant, submmei a work plan to
EPA for the removal of the pipeline and soils impacted by WAL.
Area 6 History

In 1997 improvements of Parcel 44 (Area 6) were started. An investigation was conducted to
determine subsurface conditions at the lot. Borings advanced in the parcel showed a tarry layer
at 20 to 22 feet below ground surface.. Samples obtained from this layer showed elevated levels
of PAHs and volatile organic compounds (“*VOCs”). It was determined that unsuitable soils for
development were present; therefore, the owners proceeded with excavation to uncover and

4
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remove unsuitable materials. The excavation was 35 feetin depth. Materials were segregated

with soils and cinders suitable for backfilling returned to the excavation. Materials :

geotechnically unsuitable for development where disposed off-site.” The tarry materials were

tested for RCRA characteristics and disposed as non-hazardous. Confirmation samples taken -

from the bottom of the excavation and from the remaining materials which were mixed and
.Jeturned to the excavation were collected and compared to PADEP Act 2 Statewide Health

.MSCs for non-residential direct contact with soils and protection of sonl-to-groundwater for non-
T _residential soils. Results showed levels below the Act 2 standards.

e
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" 1L HlGHLlGHTS OF COMMUNITY PARTICIPATIOﬁ

“The documents which EPA used to develop, evaluate, and select a remedy for the Site have been |
.maintained at the Upper Merion Township Library, 175 W. Valley Forge Road, King of Prussxa,
-PA and at the EPA Reglon III Office, Phlladelphxa, PA

The Proposed Plan was- released to the pubhc on June 16 2000. The notice of avallablhty for the
RI/FS and Proposed Plan was published in the Times Herald on June 16, 2000 and in the King of -
Prussia Courier on June 22, 2000. A 30-day public comment period began on June 16, 2000 and
was initially scheduled to conclude on July 17, 2000. By request, the public comment period

was extended unti] August 15 2000. The nonee to extend the comment period was pubhshed in

- A public meetmg was held during the pnbhc comment penod on June 27, 2000 At the meeting,
representatives from EPA answered questions about the Site and the remedial alternatives under
consideration. Approximately 50 people attended the meeting, including residents from the

- impacted area, potentially responsible parties, and news media representatives. A summary of
comments received during the comment period and EPA’s responses are contained in Part III of

~ EPA finalized a Community Relations Plan (“CRP™) for the Site in July, 2000. This is the first
CRP developed for the Site, and identifies issues of community concern and interest related to
~ .the Site. The CRP contains information that EPA used in conducting interviews, and assesses
;past community involvement efforts at the Site. The CRP also-identifies the actions which EPA
- will continue to take to facxhtate commumty parncxpauon dunng the actual clean-up of the Site.

EPA has met w1th the various stakeholder groups to ldentxfy the anucnpated future land use.
EPA has met with the current landowners, their counsel, and technical consultants numerous
-times in order to obtain an understanding of the anticipated future land use, which are discussed.
.in the “Current and Potential Future Land and Resource Uses” section of this ROD, EPA has
‘also met with the Upper Merion Township officials and the Envu'onmental Advisory Council to
provide an overview of the Site and the pending actions, as well as to obtain input concerning the
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Township’s concerns with the future development of this property. EPA also met with and
interviewed nearby residents to obtain their input concerning the future uses of the property. U

The actions discussed above fulfill the public notification requirements of Sections 113(&kX2XB),
117(a), and 121(f)}(1XG) of the Comprehensive Environmental Response, Compensation, and
Liability Act of 1980, as amended (“CERCLA™), 42 U.S.C. §§ 9613(k}2)B), 9617(a),and
9621(fX1XG) (also known as “Superfund”) and the general requirements of the National Oil and
Hazardous Substances Contingency Plan (“NCP"), 40 CFR Section 300.430(f)(2).

IV. SCOPE AND ROLE OF RESPONSE ACTIONS

This final selected remedy addresses the threats posed by the release of hazardous substances at

the Site. The primary objective of the remedy described in this ROD is to reduce or eliminate the
potential for human and ecological exposure t0 contamination at the Site. The selected remedy
will comprehensively address the risks posed by the release or threat of release of hazardous
substances from the Site.

The Site covers 50 acres of partially developed land located approximately one mile south of the

King of Prussia section of Upper Merion Township, Montgomery County; Pennsylvania. Four

former quarries (Quarries 1, 2, 3, and 4) are located on the Site and cover approximately 14

acres. In addition, two small areas, known as Areas 5 and 6 are on the Site. Portions of the

former pipeline which carried the WAL from the former Alan Wood Steel facility to the Site are \J
also in existence. Contamination has been found in the soil, groundwater, and sediment in and

beneath Quarries 1, 2, 3, and 4 and Area 6. In addition, contamination has been found in the

soils along the route of the former WAL pipeline.

The major components of the sclected remedy include:

1) Removal of all contaminated soils and sediment in Quarry 3: Ponds 1, 2, and 3, which are
located within Quarry 3, will be dewatered and the water will be transported to an off-site
disposal facility. The sediments at the bottom of the ponds will be excavated down to the
bedrock layer or to the level where contaminant concentrations in the sediments are at levels
protective of groundwater, human health or ecological risk-based concentrations, dewatered, and
taken off-site for proper disposal or recycling. The Quarry 3 plateau area will be excavated down
to the bedrock layer or to the level where the contaminant concentrations in the soils are at
human health or ecological risk-based concentrations, and the soil taken off-site for proper
disposal or recycling. All remaining soil areas in Quarry 3 with contaminant levels above human
health or ecological risk-based concentrations will be rémoved and taken off-site for proper
disposal or recycling. The excavated areas will then be filled with clean soil to establish a

uniform grade, and graded for proper drainage.
6 . ' \ " .
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2) Construction of & cap to prevent infiltration of snrfaee water into the contaminated soils
of Quarries 1,2 and 4 and other contaminated soil areas: A multi-media cap consisting of a
series of low-permeabxlxty clays, geotextile liners, sand drainage layers, and soil or other
appropriate covers will be installed to prevent unacceptable leaching of contaminants from the

- soils and sediment into the groundwater. The cap will constructed in accordance with the
».Commonwealth's Residual Waste Management Regulations, for final cover of Class 1 residual
s'waste landﬁlls, set forth at 25 Pa. Code Sectlons 288.234 and 288 236—237

3) Monitored Nstura)] Attenuation of the groundwater' Groundwater momtormg will be
conducted at on-site and off-site Jocations, in order to sample for selected Site-related SVOCs,
metals, cyanide, and VOCs that presently exceed preliminary remediation goals. Additional .
parameters representative of the natural attenuation process will also be included in the
>monitoring program. This monitoring will provide a basis to determine the rate at which natural
-attenuation is taking place. EPA has determined that this rate needs to be sufficient to attain the
sremedial goals within a fifteen (15) year time penod. If, during the fifteen (15) year time period,
it is evident that the rate of natura) attenuation is not sufficient to attain such goals in the fifteen
(15) year time frame, EPA will then seek to. tmplement the contingent groundwater remedy,
- which is described in the “Selected Remedy and Performance Standards" Section of this Record
of Decision.

The contingent groundwater remedy calls for groundwater recovery and treatment from the
center of the groundwater plume at the Site. -The purpose is to extract and treat the most highly
contaminated groundwater from beneath the Site. The recovery system would pump the water
near the downgradient edges of Quarries 2 and 3 using a line of recovery wells spread across the
width of the plume. The groundwater would then be pumped to an on-site treatment facility to
remove contaminants to specified treatment levels and the treated water would be dtscharged to
the Schuylkill River or Matsunk Creek. : :

4) Further lnvestigahon of the former WAL pipelme~ The ptpehne runs ﬁ'om the former Alan

Wood Steel facility to Quarries 1, 2, and 3 located on the Site. Some sections of the pipeline -
_:been removed by the Crater PRP Group and other private parties during development activities.

However, the entire route of the former WAL pipeline will be fully investigatedand -
~characterized where there has not been 8 prevxous actnon taken, to detenmne the existence of any

=contamination along the
conducted in accordance thh an EPA accepted risk driven clean-up Jevels are described i tn
Section II of this ROD. Any pipeline soil areas with contaminant levels above human health or
ecological risk-based concentrations will be removed and taken off-site for proper disposal or

zrecycling. In addition, any hardened tar material from past WAL ptpelme leaks will be

c 2 excavated and transported to an off-stte dxsposal facility.

5) Institutional Controls: lnsnt\monal controls wxll be unplemented o xestnct on-site soil,
sediment, surface water and groundwater use and/or disturbance at the Site, excépt as required
for implementation of the remedy, in order to reduce the potential for human exposure to
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contamination. Institutional controls (e.g., casements and covenants, title notices and land use
restrictions through orders from or agreements with EPA) would be established in order to
prevent any disturbance of the cap once installed, as well as to preclude the installation of any
potable wells in the contaminated aquifer. In addition, institutional controls in connectlon with
adjacent property owners may be required for stormwater management.

V. SUMMARY OF SITE CHARACTERISTICS

The 50-acre Crater Resources Site, located in Upper Merion Township, Pennsylvania, contains
four former quarries that cover approximately 14 total acres (Figures 1 and 2). Three of the

quarries were backfilled to grade and one quarry (Quarry 3) was left open. Quarry 3 is
approximately 8 acres in sizz with a depth of 65 feet.

The climate of the area is moderate with average annual temperatures of 54° F and monthly
average ranges from 33° F in February to 77 F in July. Average annual rainfall in Montgomery
County, Pennsylvania ranges from 42 to 47 inches per year.

Regional Geology

The Crater Resources Site is located in the eastern portion of the Piedmont Physiographic
province. Typical characteristics of the Piedmont are undulating topogmphy with east-northeast
trending ridges underlain by crystalline bedrock. Low-lying valley areas in the Piedmont are
typ:cally underlain by less-resistant sedimentary and metasedimentary rock. Regionally, the Site
is in the eastern end of the east-northeastward trending Chester Valley geologic province. The
Chester Valley province extends approximately 50 miles through Montgomery, Chester, and
Lancaster Counties and ranges from 1 to 2.5 miles in width. This province consists of steeply-
dipping, folded and faulted Cambrian to Ordovician age carbonate bedrock consisting of three
formations. From oldest to youngest, these formations are the Cambrian Ledger Formation, the
Elbrook Formation, and the Ordovician Conestoga Formation.

The Cambrian Ledger Formation is composcd of massively-bedded, coarsely-crystalline
dolomite, with an estimated thickness of approximately 600 feet. The Elbrook Formation is up to
300 feet thick, and consists of thinly-bedded, argillaceous and sandy, siliceous limestone, with
some interbedded dolomite and marble. The Conestoga Formation is up to 500 feet thick in the
Upper Merion area of the Chester Valley. It consists of impure, thinly-bedded, micaceous and -
graphitic limestone and marble, with shale partings. On the south side of the Chester Valley
where the Site is situated, the carbonates have been metamorphosed to siliceous and micaceous
marbles. The Site is underlain by the Conestoga Formation, which was mined in Quarry 3
(Figure 3). The bedrock strike of the carbonates in the Upper Merion area ranges from
approximately north 75 degrees east (N75E) to north 85 degrees east (N85W). -Strata dip to the
south, with dip angles ranging from approximately 45 degrees in the northern part of the Valley,
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to 60 to 70 degnes near the Slte The bedrock in the Site vxcxmty is extens:vely fractured and
Jomted, ; o .
Studies of the joint patterns at the Site indicate a set of joims that trends NSO-GOE and a set that
trends N10-20E). Other less developed joint séts trend northwest-southeast and north-south. -
Two regional principal fracture trace alignments in the Upper Merion Township have been”
identified; one trending west/northwest and one trending north/northeast, in addition to a minor
jeast-west alignment. Surficial evidence, including outcrops and road and quarry cuts in thé -
Chester Valley area, indicate that surficial karst features such as sinkholes and pinnacle -
weathering have developed in the carbonate bedrock. “These surficial features suggest that there
 has likely also been extensive subsurface development of karst dissolution features. Subsurface
ssolution features are likely to develop along pre-existing bedrock discontinuities such as along -
bedding plane, fractures, and joint systems. Studies of sinkhole development in the Upper
Merion area indicate that the most consistent trend, based on sinkhole distribution, is parallel to -
bedrock strike. In relation to the Site, this trend would indicate that the dominant pathways
.available for groundwater flow are to the East-Northeast and to the North-Northeast.

To the north of the Site, the carbonates are unconformably overlain by the younger Triassic-age
Stockton Formation or the Cambrian-age Antietam and Harpers Formations. "The Triassic rocks’
are characterized by red, brown, and gray sandstone, siltstone, and shale. The Cambrian rocks

- are characterized by gray quartzite and phyllite. : To the south of the Site, the carbonates are

" _bordered by schist and phyllite of the Wissahickon Formation. The contact between the two rock
types is marked by the Martic Fault Line, which is actually a zone of tectonic transition between
the two geologic provinces. The Martic Line is considered by many researchers to be a zone of -
complex geologic structure in which the older mietamorphic rocks to the south were ;
thrust-faulted and overlie the younger carbonates to the north. - This thrust faulting has resulted in
a series of secondary off-shoot faults or splay faults whereby sheets of metamorphic schists and
gneiss are incorporated in an imbricated (inclined stack) fashion between sheets of sedunentary

—carbonates. - A unit of thrust faulted schist has been identified by drilling and seismic surveys.

derlymg part of the Sxte -
IS

ARegionnl Hydrogeology

” ~‘I‘he groundwater flow dlrectmn in the Chester Valley cafbonme aqxiﬂ‘erns expected 10 be
controlled primarily by hydraulic gradient, and the orientation of bedding plane fractures and
joints in the bedrock. In addition, the density, interconnection, and aperture size of the bedding
planes and bedrock fractures play an important role in determining the aquifer productivity.

#Karst dissolution features that tend to form preferentially along fractures, bedding planes, and -

~ iother weak zones in the carbonates can potetmally mcrease the aquer transxmssmty in prefexred

.dxrectxons : SRR . . U :

Based on an mterpretanon of the bcdrock geo!ogy, the predonnnant groundwater ﬂow dnrecnon
in the Site vicinity is expected to be to the east/northeast toward the Schuylkill River, which is
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parallel to bedrock strike. However, groundwater in the vicinity of the Site may also have a
smaller, northeast component of flow, due to the presence of north/northeast-trending bedrock
fractures, and large volume pumping to the north.

An average of 10 million gallons per day (“MGD”) of groundwater is pumped from the Upper
Merion Reservoir (“UMRY”). In addition, groundwater is also pumped from the McCoy Quarry,
which is located approximately one mile northeast of the Site. Previous studies considered the
effects of pumping at the UMR and McCoy Quarry and concluded that the combined pumping at
the two locations have created overlapping elongate cones of depression oriented approximately
NG6OE parallel to bedrock strike. As a result of this cone of depression, hydraulic gradients are
steeper in the north-south direction than east-west. This suggests high transmissivity and high
flow rates along strike, and low transmissivity and low flow rates perpendicular to strike. The
southern limit of this cone of depression extends to the area of the Site. It has not been proven
whether the Site lies within this cone of depresswn.

Site Soils

The soils in the Site vicinity were mapped by the United States Soil Conservation Service as the
Beltsville silt loam. These soils are classified as deep, moderately well-drained to somewhat
poorly-drained, gently-sloping soils that form from silt, clay, sand and gravel. The soil has a low
permeability layer in the subsoil which impedes downward movement of water. As a result, soils
of this association typically exhibit a seasonal high water table,

The bedrock in the Site vicinity is overlain in some areas by unconsolidated, Cenozoic-age sand -
and gravel deposits. The unconsolidated deposits near the Site are mapped as the Tertiary-age
Pennsauken and Bridgeton Formations (undifferentiated). Quarries 1,2, and 4 were likely
excavated in thxs formation.

Hydrology

Surface water drainage in the Site vicinity is generally eastward toward the Schuylkill River
located approximately 1 mile from the Site. The area southeast of the Site is drained by Matsunk
Creek which discharges to the Schuylkill River. Surface watcr present on the Site primarily '
consists of ponded water contained within Quarry 3.

Land Use

The Site covers 50 acres of partially developed land located approximately one mile south of the
King of Prussia section of Upper Merion Township, Montgomery County, Pennsylvarita.
Portions of the Site are currently being developed by private entities. Four former quarries
(Quarries 1, 2, 3, and 4) are located on the Site and cover approximately 14 acres. In addition,
two small areas, known as Areas § and 6 are on the Site. Portions of the former pipeline which
carried the WAL from the former Alan Wood Steel facility are also in existence.
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Land use surrounding the Site is primaﬁly suburban commercial/industrial and consists of & mix
of light industrial, commercial, and scattered residential use.

Conceptual Site Model

:L'Sjoils and sediments in the quarries and soils impacted by releases from the WAL pipeline were
- ~contaminated by 'dzscharge’s of WAL. The contamination associated with the soils may be
-transported by various mechamsms and exposure routes to human and biotic receptors.

Future residents, current and future tnesPassers, and futune industrial, and constmctwn workers
may be subject to exposure to contaminants in soil via direct contact. Potential exposures are via
ingestion and/or dermal contact. Should contaminants become airborne either by wind erosion or
construction activities, inhalation becomes a potential exposure route. Terrestrial biota are also
subject to exposure via dermal exposure and i mgesuon of contaminated soils as well asvia
inhalation of airborne materials. }

Groundwater has also been impacted at the Site by infiltration/percolation of contaminants from
the soil into the aquifer. Potential exposure scenarios include future residents and industrial
workers via ingestion, dermal contact, and, in the case of VOCs, via inhalation. Table 1 presents
all the routes of exposure, potenual pathways, and receptors evaluated. S

Nature and Extent of Contaminaﬁon '

During the RlI, surface and subsurface sonl samples were collected from each of the four quames
and surface water and sediment samples were collected from Quarry 3. In addition, monitoring
wells were installed and sampled and other off-site wells were also sampled to evaluate
groundwater quality and impacts both on- and off-site. Figures 4 through 8 present the sampling
__{locations. Other potential areas of concern were also investigated. Samples were analyzed for
target compound list (“TCL”) VOCs, semivololatile organic compounds (*SVOCs”),
apesticides/polychlorinated biphenyls (“PCBs”), and target analyte list (“TAL™) metals and
rcyanide. A brief description of the number and types of samples at cach area, as wellasa -
~summary of results-are presented below. A detailed discussion of results by media follows and
- - significant-chemieals of concern-may be-found as part of Table 2. Table 2 shows the risk drivers,
or chemicals of concern (“COCs”™), which require action. These are different from chemicals of
potential concern (“COPCs”), which are the chemicals that the risk assessor looks at to see
whether they are ultimately hazardous enough to become COCs.

M |

bunng the Remedial Investigation, seven substirface soil and five surface sail samples were
taken in Quarry 1. Sludge-like material was encountered in the northeastern portion of the
quany at a depth of 19 feet, and a zone of stained silty clay was encountered at a depth of 71 feet
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in the central portion of the quarry. These materials contained elevated concentrations of VOCs,
cyanide, and PAHs. Elevated levels of metals were also noted at depths between six and eight
feet. '

Quarry 2
Five surface soil and six subsurface soil samples were taken in Quarry 2. A layei of stained soil
was observed starting cight feet below the surface and extending to depths of 23 feet. PAHSs -

were detected in all of the soil samples collected from Quarry 2. Elevated levels of metals and
cyanide were found in the stained material, and in the sand at a depth of 50 to 52 feet.

Quarry 3

Four surface soil Samples and nine subsurface soil samples were collected within Quarry 3.
Sample results showed elevated levels of phenols and several PAHs. High levels of several
metals were found in all soil samples taken in the quarry. .

Five surface water samples and fourteen sediment samples were collected from the ponds in
Quarry 3. Sediment samples were collected by cores to evaluate the constituents contained in the
entire sediment layer. Pond 1 sediments are between 10 and 16 feet thick; Pond 2 sediments vary
from 0.5 to 5 feet thick; and Pond 3 contains 3 to 7 feet of sediments. Results show surface
water with low levels of several metals and cyanide. The sediments in the bottom of the three
ponds in Quarry 3 are tarry in nature and contain elevated concentrations of PAHs. The Quanry 3
surface water had no unacceptable risk, and therefore there is no Table 2 for surface water.

OQuayry 4

Two surface soil samples and four subsurface soil samples were collected from Quarry 4. The
soils in Quarry 4 contain concentrations of PAHs, cyanide, pesticides, and metals.

SS-1 and SS-2 were collected in the areas where the pipeline valves were located. Thm samples
contained concentrations of PAHs and metals, indicating that the pipeline leaked in this area.
Sample SS-3 was taken in a swale east of Quarry 3 and contained phenols, PAHs, and several
metals, : -

ipeli

Soil samples that were collected adjacent to and beneath a portion of the buried pipeline, which
has since been removed, indicated the presence of several PAHs and metals,
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One soil sample was tnkcn from Area § and mdwated low concentrations of PAHs and cyamde in
the surface soils, but did not contain any volatile organic compounds (VOCs). Soil at 30 to 32
feet below ground surface contained low concentrations of VOCs and metals. ArcaShadno
unacoeptable Slte-related risk, and thcrefore has no Table 2.

A small lens of tarry material was found in a soil boring during a sampling event conducted by
Pennoni Associates Inc. in 1993 The tarry material contained elevated VOCs (e.g., benzene up
to 2,100 ug/kg) and several PAHSs, including naphthalene (up to 29,000,000 ug/kg). Soil and
materials in Area 6, determinéd to be geotechnically unstable during an investigation by the
‘current property owner, were recently removed by a private contractor so the property could be

imarketed for development.  The new surface cover for Area 6 is below levels of concern for
industrial workers. Residential exposure was not assessed, and construction worker exposure -
below the cap could result in a Hazard Index (“HI") above 1.

ace O

Elevated levels of PAHs, metals, and cyanide were detected in surface soils throughout the Site.
The highest levels of contaminants detected in surface soils were detected in the quarries, ~ -
particularly in Quarry 3; however, elevated levels of contaminants were also detected in surface
soils from the other quarries and from the drainage swale east of Quarry 3. Low levels of PAHs
and cyanide were also detected in surface soils from Area 5. The highest levels of these
contaminants were detected in Quarry 3. Contaminants typically detected in surface soils
include, but are not limited to, aluminum (up to 26,700 mg/kg), arsenic (up to 302 mg/kg),
cyanide (up to 175 mg/kg), iron (up to 52,500 mg/kg), manganese (up to 1,940 mg/kg), -
benzo(b)fluoranthene (up to 630,000 ug/kg), benz(a)pyrene (up to 460,000 ug/kg), dibenzofman
{up to 19, 000 ug/kg), naphthalene (500 000 ug/kg), and phcnol (4,400 ug/kg)

Subsurfat S'l

~PAHs and metals were detected in subsurface soils throughout the Site. Subsurface soils in
Quarry 1 showed elevated PAHs, VOCs, and metals in the majority of samples with the highest
levels of metals (aluminum, 30,500 mg/kg; manganese, 2,480 mg/kg) at depths from 6 to 8 feet.
The samples collected from 19 to 20 feet contained the highest levels of VOCs (¢.g., benzene,
7,400 ug/kg; ethylbenzene, 21,000 ug/kg; toluene, 48,000 ug/kg; total xylenes, 170,000 ug/kg)
and PAHS (e.g., naphthalene, 3,100,000 ug/kg; dibenzofuran, 41,000 ug/kg; phenanthrene, : .
~150,000 ug/kg; pyrene, 38,000 ug/kg; benzo(a)pyrene, 31,000 ug/kg) detected in Quarry 1.
Elevated levels of arsenic (up to 69.5 mg/kg) were also detected at these depths. Lower, but
clevated, levels of these contaminants were dctcctcd in the stained materials at a depth of 71 feet

in this quarry.
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A layer of stained soil was observed starting eight feet below the surface of Quarry 2 and
extending to depths of 23 feet. Several PAHs were detected in all of the soil samples collected |
from Quarry 2. Minor concentrations of cyanide were found in the stained material, and in the
sand at a depth of 50 to 52 feet. Several clevated levels of metals were present, including iron
(up to 143,000 mg/kg) and manganese (up to 1530 mg/kg). B

Subsurface soils, collected up to depths of 12 feet within Quarry 3, showed elevated levels of

'VOCs, phenols, PAHs, and metals. The contaminants include the following: benzene (up to

11,000 ug/kg), toluene (up to 110,000 ug/kg), styrene (up to 62,000 ug/kg), total xylenes (up to
260,000 ug/kg), phenol (up to 770,000 ug/kg), benzo(a)anthracene up to 680,000 ug/ke;
benzo(b)fluoranthene up to 690,000 ug/kg; benzo(a)pyrene up to 470,000 ug/kg;
dibenz(a,h)anthracene up to 100,000 ug/kg; 2-methylnaphthalene up to 3,500,000 ug/kg; '
indeno(1,2,3-cd)pyrene up to 330,000 ug/kg; and naphthalene up to 270,000,000 ug/kg. High
levels of aluminum (up to 26,700 mg/kg), cyanide (927 mg/kg), iron (up to 62,000 mg/kg),
mercury (up to 49 mg/kg), arsenic (up to 660 mg/kg) and manganese (up to 1,140 mg/kg) were
also present in the subsurface soils in Quarry 3. .

“The subsurface soils in Quan‘y 4 contain elevated levels metals, cyanide, VOCs, and low levels

of pesticides. Several metals including aluminum (up to 22,600 mg/kg), iron (up to 113,100
mg/kg), manganese (up to 6,200 mg/kg), and vanadium (up to 2140 mg/kg) are present in Quarry
4. Cyanide (up to 17.4 mg/kg) levels were greatest at depths of 60 8 feet. The highest levelsof

VOCs were detected from 18 to 20 feet and include acetone (530 ug/kg), TCE (66 ug/kg) and

PCE (59 ug/kg).

Subsurface soils collected in Area 5 at depths of 30 to 32 feet below ground surface contained
low concentrations of carbon disulfide at 10 ug/kg, 2-butanone at 24 ug/kg, and bis (2-
ethylhexyl) phthalate at 88 ug/kg. Some low levels of metals were detected in this sample,
including aluminum at 2,520 mg/kg.

The subsurface soilsr colﬂliected in Area 6 at depths of 20 to 22 feet include !;enzo(aiinthracene up
to 8,800mg/kg; benzo(b)fluoranthene up to 5,700 mg/kg; benzo(a)pyrene up to 8,100 mg/kg;
dibenz(a,h)anthracene up to 1,600 mg/kg; indeno(1,2,3-cd)pyrene up to 4,600 mg/kg; and arsenic

upto138mghkg. :

Surface Water
Surface water is found in the three pbnds in Quarry 3. The surface water contains low levels of

cyanide (up to 1,940 ug/L), iron (up to 989 ug/L for dissolved metals analyses), mercury (up to
0.29 ug/L), and selenium (up to 30.8 ug/L for dissolved metals analyses).

Sediment
The sediments in the bottom of the three ponds in Quarry 3 are tarry in nature and contain
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elevated concentrations of PAHs, VOCs, metals, and cyanide.:Elévated PAHSs include
benzo(a)anthracene ranging from 14 to 2100 mg/kg; benzo(b)fluoranthene ranging from 28 to
3800 mg/kg; benzo(a)pyrene ranging from 16 to 2500 mg/kg; and naphthalene ranging from 27
to 37,000 mg/kg. Phenol was detected at levels up to 1,600 mg/kg. VOCs detected include .
benzene (up to 45,000 ug/kg), toluene (up to 84,000 ug/kg), styrene (up to 91,000 ug/kg) and
xylene (up t0280,000 ug/kg) Cyanide was detécted at levels up to 5,280 mg/kg. Other =
-inorganics include arsenic (up to 266 mg/kg), iron (up to 50,200 mg/ks), and mercury (up t0 28.7
ma/ks)

.One round of groundwater samples was taken during the Remedial Investigation, between 1996-
-1998. A total of 17 monitoring wells and 16 off-site wells were sampled. The sampling .
indicated that the groundwater plume extends from Quarry 1, toward the northeast. Groundwater
~data collected during the RI concluded that groundwater flows prunanly to the east/nonheast, in

the direction of the Schuylkxll River. o

.. In general, elevated levels of VOCs SVOCs, and cyamde in the groundwater were found near
the source of the quarries on-site. VOCs detected included acetone up to 420 micrograms per.
liter (ug/L), benzene up to 250 ug/L, and chloroform up to 3.9 ug/L. SVOCs detected include -
naphthalene up to 1300 ug/L, dibenzofuran up to 16 ug/L, 2,4-dimethylpheno! up to 580 ug/L, 2-
methylphenol up to 6300 ug/L, 4-methylphenol up to 24,000 ug/L, and phenol up to 19,000 ug/L.
Cyanide was detected at levels up to0 1,120 ug/L. As discussed in the RI, napthalene, phenols
and cyanide are among the most mobile Sxte-related contaminants.

The momtonng wells located dxrectly downgradxent of each of the quames tended to have hxgh
concentrations of metals including arsenic (up to 49.85 ug/L), beryllium (up to 245 ug/L), .
chromium (up to 205 ug/L), and manganese (up 10 33,600 ugIL) The metals concentrations
were highest at the northeastern end of the Site.

ﬁLo'w concentrations of Site-related constituents 'were detected in the monitoring wells that reach
-the outer edges of the groundwater plume. Some chlorinated VOCs were detected at low
concentrations in the golf course well and the pond well. Low concentrations of phthalates were
also detected in several of the wells across Renaissance Boulevard owned by Liberty. -
Chlorinated VOCs were detected in several of the wells sampled on the SmithKline Beecham
property located approxxmately 0.5 miles east of the Site. _

- : o -
Vl. CURRENT AND POTENTIAL FUTURE LAND AND RESOURCE USES
The Site is located on several subdmded parcels, now owned mdmdually by Crater Resources,
Inc., Each Parcel Asis, Inc., Out Parcel, Inc., RT Option, Inc., RAGM Settiement Corporation,
Liberty Property Trust, Inc. and its affiliates (“Liberty™), and Gulph Mills Golf Club (“Golf -
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Course”™). The Site was placed on the CERCLA National Priorities List (“NPL”) on October 14,
‘1992,

Site development by Liberty has already commenced and more development is anticipated by
future landowners on the remaining parcels. Liberty has advised EPA of its intention to
construct another office building on the property Liberty owns at the Site. In addition, O'Neill
Properties Group, L.P. (‘O’Neill™) is contemplating the purchase of several parcels at the Site for
the purpose of constructing office buildings.

The lands owned by Crater Resources, Inc., Each Parcel Asis, Inc., Out Parcel, Inc., RT Option,
Inc., RAGM Settlement Corporation, and Liberty all fall within Renaissance Park (a commercial
office park) and are subject to perpetual deed restrictions which limit the use of the lands to
commercial and light industrial use. Residential use wouild only be permitted if (1) an owner of
at least 20 contiguous acres sought to develop a mixed-use development, and (2) Swedeland
Road Corporation specifically approved such a use. The lands that might even qualify for a
special application for residential use are now under construction for nonresidential, commercial
uses or under agreements of sale for such nonresidential uses. The remaining property owner,
Gulph Mills Golf Club, has agreed in principle to covenants that prevent residential development
or potable water well installation on the affected portion of its property; these covenants are
presently awaiting finalization. Therefore, as a practical matter, residential use will be prohibited
by the deed covenants.

The RI has determined that there is no private well water use for potable supply within the area -
potentially affected by the Site. Furthermore, Upper Merion Township requires that all
residential, commercial, and industrial potable water users connect to public water if there is a
public water main on their street. Water wells for non-potable use are permitted. Surface water
drainage in the Site vicinity is generally eastward towards the Schuylkill River, which is a mile
east of the Site. Matsunk Creek drains the area southeast of the Site, including the golf course,

_ and discharges to the Schuylkill River. It is anticipated that the Renaissance Pond well will
continue to be used for office park irrigation purposes. The UMR is located within a mile of the
Site.

~ VIL SUMMKRYOFSITE’R!SKS -

Based on the rcsults of the R1, EPA conducted analyses to estimate the human health and
environmental hazards that could result if no remedial action were taken at the Site. The purpose
of the risk assessment is to establish the degree of risk or hazard posed by contaminants at the
Site, and to describe the routes by which humans or environmental receptors could come into
contact with these contaminants. Risk is a function of both toxicity and exposure. The results of
the risk assessment are used to determine if remediation is necessary, to help provide justification
for performing the remedial action, and to assist in determining which exposure pathways need
to be rededicated. The conceptual site model discussed in Section V of this ROD identifies the
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‘ potential exposure pathways and receptors.
\/ :
A. Human Health Risks
The baseline human health risk aSsessment provides the basxs for taking action and identifies the '.
-contaminants and exposure pathways that need to be addressed by the remedial action. This
. section of the ROD summanm the baselme nsk assessment for the Site, :

Identiﬁcntion of Potential Contamlnants of Concern

Contaminants of concern (“COCs”) for cach medxum and exposure pathways were selected
Jbased on a varicty of criteria. COCs are selected based on both their carcinogenic and non-
“carcinogenic toxicity. The human health risk assessment in the administrative record provides
.details of the process and contribution to toxicity values for all contaminants detected; however, -
Jfor this ROD, only the most significant COCs (i.e., contaminants significantly greater than
.background that contribute to total cancer risks greater than 1E-04 or a non-cancer hazard index
greater than 1) are presented. Table 4 provides risks by COCs for each sxgmﬁcant receptor and
Table § presents total nsks to mdmdual receptors by medium.

: The most slgmﬁca.nt COCs detected for each medmm. and the range of concentranons, are . .
presented in Table 2. The RI presents concentration ranges for all compounds. For groundwater,
COCs include several metals and cyanide, PAHs and VOCs. Metals, cyanide, and PAHs were.
U detected in surface and subsurface soils and sediments throughout the Site including the quarries
and soils associated with the WAL pipeline. Table 1-1 of the FS (as amended by EPA
comments) lists the COCs for each area of concem.

The data quahty was also evaluated for use in tl;e nsk assessment. In general, sampling
technique, analytical methods, sampling locations, etc. were appropriate for the evaluation. For
groundwater, due to low yields in several wells, samples were obtained by hand bailers which
could, in theory, reduce the levels of VOCs and increase the levels of total metals in the samples
due to agitation of the water column. : ‘

Exposure pomt concentrations (“BPCs") were calculated for each of the COCs to detenmne a .
representative concentration to evaluate risks. EPCs are based either on reasonable maximum
‘exposure (“RME”) or central tendency exposure (“CTE”). RME is the exposure that is expected
to represent 8 high-end exposure in a medium or area of interest.. RME EPCs are sclected from
the maximum value, the 95% upper confidence limit on the mean of normally distributed data
4("95% UCL-N"), or the 95% upper confidence hmxt on log transformed data (*95% UCL-T").:
The UCL for the appropnate distribution is preferred If, however, this value exceeds the
;maximum, then the maximum concentration is used as the EPC. CTE is the exposure that is
expected to represent an average exposure toa given medium or area: For this evaluation, the
more conservative RME values have been used. EPCs and statistical measures used to determine
EPCs for each of the sxgmﬁcant COCs may be found in Table 2. EPCs for all COCs may be '
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found in the baseline risk assessment,
Exposure Assessment

~ Risks posed to various exposure pathways, media, and receptors by Site contaminants were
evaluated. Table 1 and the conceptual Site model discussed earlier present these scenarios. The
baseline risk assessment presents risks for all these scenarios. This ROD presents information on
the risks for the most significant chemicals.of concern (“*COCs™) and receptors at the greatest
risk. In general, receptors at greatest risk include future potential residential receptors,
particularly children exposed to groundwater (via ingestion, dermal contact, and inhalation of
vapors during showering) and surface soils (via ingestion, dermal contact; and inhalation of
particulates and/or volatilized vapors), future industrial workers exposed to surface soils (via
ingestion, dermal contact, and inhalation of particulates and/or volatilized vapors), and future
construction workers exposed to surface and subsurface soils (via ingestion, dermal contact, and
inhalation of particulates and/or volatilized vapors). Table 2 presents the COCs and exposure
point concentration (“EPC”) for each of the significant COCs detected in various Site media (i.e.,

_ surface soils, subsurface soils, groundwater, surface water, and sediment). The EPC is the ‘
concentration that was used to estimate the exposure and risk from each COC. The table
includes the range of concentrations detected for each COC as well as the frequency of detection
(i.., the number of times the COC was detected in a particular medium and the number of
samples collected for that medlum), the EPC, and the statistical measure used to determine the
EPC.

Toxicity Assessment

The toxicity assessment weighs available evidence regarding the potential for a particular
contaminant to cause adverse effects in exposed individuals. Where possible, the assessment
provides a quantitative estimate of the relationship between the extent of exposure to a

- contaminant and the increased likelihood or severity of adverse effects. The toxicity assessment
includes hazard identification and information to determine if exposure to a contaminant can
cause an increase in the incidence of an adverse health effect (carcinogenic and non-
carcinogenic) and a dose-response evaluation to quantify the relationship between the exposure
of the contaminant at the levels present to increased incidence of adverse effects.

Various toxicity values, such as reference dose and cancer slope factors, are derived to estimate
the potential for adverse effects of exposure in humans. These values are used in the risk-
characterization. Toxicity information is available from several databases including the
Integrated Risk Information System (“IRIS”), Health Effects Summary Tables ("HEAST™), or
provisional values from the Superfund Technical Support Center. Table 3 presents toxicity
values and affected target organs for the COCs selected in Table 2.
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Human Health Effects

Potential adverse human health eﬁ'ects for all Site COCs are presented in Appendxx A.
Toxicological Profiles.

Risk Characterization

' Rnsk characterization summarizes and combines the results of the toxxcxty and exposure
_ assessments 10 charactenze risks both quanmauvely and qualitatively.

For carcinogens, risks are gencrally expressed as the mcremental probability of an individual’s
developing cancer over a lifetime as a result of exposure to the carcmogen. Excess hfenme
cancer risk is calculated from the followmg equanon :

Risk=CDIXSF - .

where:. - risk = a unitless probabnhty (e g 2 x 10%) of an mdmdual’s developmg cancer
CDI = chronic daily intake averaged over 70 years (mg/kg-day)
SF= slope factor, expressed as (mg/kg-day) !

These risks are probabxhtles that usually are expressed in scientific notation (e g lxIO" or lE—
06). An excess lifetime cancer risk of 1x10 indicates that an individual experiencing the
reasonable maximum exposure estimate has a 1 in 1,000,000 chance of developing cancer as a
result of Site-related exposure. This is referred to as an “excess lifetime cancer risk” because it
would be in addition to the risks of cancer individuals face from other causes such as smoking or
exposure to too much sun. The chance of an. mdmdual’s developing cancer from all other causes
has been estimated to be as high as one in three EPA's generally acoeptable nsk range for Site-
related exposurests 10410 10%. S A

The potenual for noncarcmogemc effects is evaluated by companng an exposure level overa
specified time period (e.g., life-time) with a reference dose (“RID”) derived for a similar
exposure period. An RfD represents a level that an individual may be exposed to that is not
_ expected to cause any deleterious effect. The ratio of exposure to toxicity is called a hazard -
quotient (“HQ™). An HQ<I indicates thata receptor's dose of a single contaminant is less than
the RfD, and that toxic noncarcinogenic effects from that chemical are unlikely. The Hazard
Index (*HI”) is generated by adding the HQs for all chemical(s) of concern that affect the same
target organ (e.g., liver) or that act through the same mechanism of action within a medium or
_across all media to which a given individual may reasonably be exposed. An HI<I indicates
that, beased on the sum of all HQ's from dxﬂ'erem contaminants and exposure routes, toxic
noncarcinogenic effects from all contaminants are unlikely. An HI > 1 indicates that Site-
related exposures may present a risk to human health. Above 1, toxic effects do not necessarily
occur,butcannolongerberuledom. R .

. B
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The HQ is calculated as follows:
Non-cancer HQ = CDIY/R{D

where:
CDI = Chronic daily intake
RID = reference dose.

~ CDI and RfD are expressed in the same units and represent the same exposure period (i.¢.,
chronic, subchronic, or short-term).

Table 4 presents quantified carcinogenic and non-carcinogenic risks for each COC for each
major exposure pathway. Table 4 also presents HI for individual target organs. The scenarios
presenting the most significant risks included in Table 4, are future residential child exposed to
groundwater (center of plume) with surface soils from Quarries 1, 2, and 4, and surface soil,
surface water, and sediment from Quarry 3; construction worker exposure to total soils in

~ Quarries 1, 2, 3 and Area 6; and current industrial worker to groundwater (center of plume) and
surface soils from Quarry 4.

Table 5 presents a summary of the significant Site-related (HI > 1, cancer risk > 1E-4)
carcinogenic and non-carcinogenic risks for each potential receptor for each source area/medium
at the Site for all COCs. A discussion of the risks for each source area/medium follows.

Groundwater

Exposure to groundwater from the center of the plume, and extent of plume, would resultin
increased cancer risk to the future residential child, future residential adult, industrial worker and
lifetime resident. The greatest risk is to the future resident with increased cancer risks of 1.0E-03
(center of plume), and 8.0E-04 (extent of plume). The increased potential for non-carcinogenic
effects is reflected in Hazard Index values of 550 for the center of the plume, and 160 for the
extent of the plume. Increased carcinogenic risks are primarily due to arsenic, while the non-
carcinogenic risks are due to metals, particularly manganese, and phenols, PAHs and VOCs,
particularly benzene. Ingestlon of groundwatcr is the most significant exposure pathway (T ablu
4and 5). iy i A A )

Quarry 1

Levels of COCs present in Quarry 1 would not pose unacceptable Site-related carcinogenic risks;
however, adverse non-carcinogenic risks from exposure of construction workers, industrial
workers or future residents (child and adult) to surface soils (primarily via inhalation of
particulates) is expected. Metals are the most significant contributors to the increased risks with
manganese having the highest HQ. The child resident HI is 1.6; the construction worker Hl is 6.
The risk drivers were aluminum, manganese, and naphthalene.
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Quay 2

Levels of COCs present in Quarry 2 would not pose unacceptable Site-related carcinogenic risks;
however, adverse non-carcmogemc risks from exposure of construction workers to surface and
subsurface soils (primarily via inhalation. of parﬁculates) 18 possible. Metals are the most
significant contributors to the increased risks wnh manganm havmg the mghest HQ

s t
Qmmﬁ : |

Increased cancer risks (“ICR”) for exposure to Quarry 3 soils (greater than 1E-04) were
calculated for all receptors with the highest ICR iof 8.0E-03 for the future resident. The - .
calculated HI for all receptors, with the exeeptxoh of the future residential child and construction
worker, ranged from .8 to 4, which only somewhat exceed acceptable levels. However, the HI
for the future child resident was 23 and, for the construction worker, the HI was 230. The -
jprimary exposure pathways are ingestion and inhalation of particulates. The primary COCs
resulting in the increased risks are metals, mcludmg arsenic and manganese, and several PAHS
(Tables 4 and 5). . !

Quarry 3 sediments showed similar (but lower) nsks than Quarry 3 soils; however only the future
child resident showed a HI greater than 1 (3). Unaeceptable carcinogenic risks ranged from IE-
410 2E-3. The pnmary COCs in sediment also were arsenic and PAHs (Table 4). -

Quarry4 - S ‘.-“'\:.::.:S,-i o :

Increased carcinogenic risks (greater than 1 OE-04) were determmed for the current mdustnal

and future adult and future child residents. Increased risks were highest for the resident (6.0E-
04). The most sxgmﬁcant ‘pathway was inhalation of particulates containing chromium.
Increased non-carcinogenic effects (Hls) were calculated for all receptors (adolescent trespasser,
3; construction worker, 21; industrial worker, 31 adult resident, 34; and child resident, 108).
Inhalation of particulates containing manganese, a.lummum, chrom:um, xron, and vanadium were

o 4hepnnmrynskdnvers(rablm4an65)

Although low levels of PAHs and cyanide were detected in Area § soils, no unacceptable Site-
_ related carcinogenic or non-carcinogenic | nsks are expected for any receptor from exposure to *
soﬂs from th:s area('l‘able 5). v

SRS

&2& : : | i b

TR '-
Samphng was lumted to subsurfaoc soxls in thxs arca; therefore only nsks to future constmcuon
workers could be calculated. An ICR of 3.59E<03 and a HI of 30.4 were calculated. The COCs
are PAHs and the primary exposure route is ingestion and inhalation of particulates, 4-
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methylphenol and metals (Tables 4 and 5).
11 2 il (SS-

Increased non-carcinogenic effects may be possible for the industrial worker (HI up to 9.93),
adult resident (HI up to 10.8), and child resident (HI up to 35). The primary route of exposure
for all receptors is via inhalation of particulates (Table 5). In eddition, the SS-3 cancer risk is
1E-4.

Pipelie Area

The selected alternative includes further investigation of the WAL pipeline. Increased cancer
risks were calculated for surface soil samples collected from areas impacted by the pipeline.
ICRs up 10 4E-03 for the future resident were calculated. Other potential receptors with
unacceptable carcinogenic risks include adolescent trespasser and current industrial worker.
Non-carcinogenic risks were relatxvely low; however, a HI greater than 1.0 was determined for
child resident (7).

Uncertainty Analyses

The goal of the uncertainty analysis is to identify important uncertainties and limitations
associated with the baseline human health risk assessment. There are uncertainties associated

with each aspect of risk assessment, from environmental data collection through risk
characterization. To support decision-making processes, significant uncertainties in the risk
assessment for the Site are discussed in this section and in greater detail in the human health risk
assessment available in the Administrative Record.

The dnstn’bunon of sampling locations at several areas/media of i interest gneatly added to the

 number of samples obtained at several of the locations as well as for background locations
increase the uncertainty. These problems affect whether the data set is considered representative
of potential Site conditions for exposed receptors and impact the uncertainty for chemicals of
potential concern (“COPCs”) selection, EPC calculation, and risk estimation. Too few samples
~ collected in an area/media of interest can 1mpact the selection of COPCs if sampling coverage
missed the areas of highest contamination, causing COPCs to be eliminated that are actually
significant contaminants at the Site.

An additional problem regarding too few samples collected at scveral areas/media of interest at
the Site includes the use of background concentrations to compare to inorganic COPCs in order
to screen out risks associated with Site COPCs that may be representative of background
concentrations. Background groundwater samples were not collected in adequate quantity (only
one sample was collected) to be considered usable for statistical comparisons in the risk
assessment analysis.
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| __pipeline removal work.

Problems with data usability also add to uncertainty. For example, quantitation and/or method
detection limits for several chemicals at applicable areas/media of concern were elevated above
'apphcable screening levels. In most cases, the inclusion of these data in the quanmauve nisk
assessment was determined to have little to no impact on estimated risks for the applicable
areas/media of concern; in other cases, data pomts that had high detection limits were removed in
‘ order to avoid bxasmg the estimated nsks o 1 :
Thc data eollected at the Yellow Parcel Propcrty in surface soil, subsurface soil, and sediment
were not validated. The Yellow Parce] Property is defined as that portion of the Site which -
encompasses lots 45-60. Quarry 4 falls within’ these pa.rcels, as does some of the previous

. ;i
& : R

There are also limitations to using various models and/or equations to estimate exposure dosesor -
contaminant concentrations. Because of the lack of reliable data regarding dermal absorption =
factors, the risk assessment provides default soxl absorption factors for all substances except three
chemicals for which well documented absorption factors are available (arsenic, cadmium, and
PCBs). Even so, considerable uncertainty exxsts with the accuracy of estimates applied for these
three chemicals. The chemical-specific pmameters were literature-derived values that are
measured under conditions that may or may not be representanve of on—sxte conditions.

Uncertainties associated with the lack of gromdwater modeling at the Sxte mclude the
assumption that current conditions are mdxcatxve of future concentrations of contaminants. -
Contaminants may increase (due to’ mxgrahon, sedunent loading, or chemical transfonnauon) or

: decrease (due to n'ugrauon or transformauon) over time and vary from aree to area.

There is also uncertamty assocnated wnh the Rst and SFs. The uncertainty results fmm the
extrapolation of animal data to humans, the extrapolatlon of carcinogenic effects from the '
laboratory high-dose to the environmental low-dose scenarios, and interspecies and mtraspectes

~ variations in toxicological endpoints caused by chemical exposure. The use of EPA RID values -

is generally considered to be conservative because the doses are based on no-effect or lowest-
observed-effect levels and then further reduced with uncertainty factors to increase the margm of
: safety bya factor in the ne:ghborhood of 10 to l Ooo-fold. ' L

‘ There are uncertainties regarding nonthruhold (carcmogemc) effects exuapolanon from the high
doses administered to laboratory animals o the' low doses received under more common human
exposure scenarios. Uncertainties due to short-time toxicological study pred:cnons of long-term
effects are also present.’ Additionally, there is considerable interspecies variation in toxicological
endpomts used in characterizing potent:al health effects resulting from exposure to a chemical,
and there is considerable vanabxhty in sensmvxty among mdmduals of any parucular species.’
The Rst and SFs of some chermcals have not been estabhshed, and !herefoxe toxxcxty could not
be quantltatxvely assessed, - In most cases, where RfDs were unavailable for carcinogens, the -
carcinogenic risk is considered to be much more significant since carcinogenic effects usually
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occur at much lower doses.

In nature, chromium (IIT) (“trivalent chromium”) predominates over chromium (VI) (“hexavalent
chromium”) (L.angard and Norseth 1986). Little chromium (V1) exists in biological materials,
except shortly after exposure, because reduction to chromium (III) occurs rapidly. Hexavalent
chromium can also be transformed to trivalent chromium. However, hexavalent chromium is
more soluble, and chromium in water samples is often found to be hexavalent. However, at
Crater Resources no chromium speciation was performed at a Site. Therefore, it was
conservatively assumed that chromium is present in the hexavalent form. This could tend to
overestimate the noncarcinogenic risks at the Site, ) '

Incidental ingestion of iron exceeded EPA's threshold of 1.0 under the exposure pathway for a
hypothetical child resident exposed to surface soil. Currently no toxicity values for iron are
published in IRIS or in HEAST. The oral reference dose used to evaluate exposures to iron was
obtained from the National Center for Environmental Assessment’s Superfund Technical Support
Center. This value is based on an allowable daily intake and not on an adverse effect level. In
addition iron is considered an essential nutrient. Consequently, iron's presence in soil may not
present serious health concerns.

B. Ecological Risk Assessment

The purpose of the Ecological Risk Assessment (“ERA™) is to estimate potential risks from Site
contaminants to ecological receptors. A Tier I (screening ecological risk assessment) was W,
performed for the Site and screened Site-specific data against ecological benchmark values. The

use of Region 111 ecological screening levels represents a very conservative Tier [ evaluation.

The ERA consists of identification of chemicals of concern, an exposure assessment detailing the
ecological setting and potential receptors, an ecological effects assessment, and an ecological risk
characterization. :

” identiﬁcation of Chemicals of Potential Concern

Potential chemical stressors were initially identified based on the analytical data collected as part
of the RI. Samples collected as part of the Rl included surficial and subsurface soil samples

" (including accumiilated "solid material” in Quarry 3) and surface water and sediment samples
from the areas of ponded water within Quarry 3. COPCs were identified as part of an ecological
effects assessment based on a comparison of available analytical data for surface soil, surface
sediment and ponded surface water from Quarry 3 with ecological screening levels. Maximum
chemical concentrations from surficial soil (i.e., soil samples beginning with the surface
interval), surficial sediment (i.e., samples identified as surface sediment) and surface water
samples were compared with screening levels developed by the USEPA Region I Biological
Technical Assistance Group (“BTAG”), the National Oceanic and Atmospheric Administration
(“NOAA™), or ecological benchmark values developed by Oak Ridge National Laboratory
(“ORNL”). These screening levels were conservatively utilized as benchmarks to represent
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exposure concentrations that are protective of ecological receptors.

Using these screening levels, ratios of the maximum Site-specific constituent concentrations to
the ecological screening levels were calculated. Tbe resulting ratios are called environmental :
effects quotients (“EEQs") (see Tables 6 and 7) Those constituents with an EEQ greater than
one_were considered to be COPCs and are hsted in Tables 8 and 9; these results are briefly
summarized below by medium. The magmmde of the EEQs are considered in the Risk
CharaetenmnonpomonoftthRA o .1..‘

L l
The majonty of organic and i morgamc eonsutuents posmvely detected in surface soil samples
and Quarry 3 sediment samples had EEQs greater than 1. The highest exceedances (EEQ> 100)
.in both media were various PAHs, metals and cyamde Fourteen organic and dissolved inorganic
constituents were positively detected in surface ! water samples from the quarry. Of these, only
seven constituents (anthracene, cyanide, banum, copper, iron, selenium, and zinc) had EBQs
gwmmmlTMh@mmemw@ﬂ»kmwmqmm=

| .

. . ‘ _ -
Exposm’e Assessment S 2
l

The exposure assessment ‘evaluates the exposure of ecological receptors to COPCs Thxs _
involved the identification of potential receptoq and potential exposure pathways. Sxte-specrﬁe
and literature data were also evaluated for the purpose of characterizing the degree of exposure of
a population or community and the charactenzauon of potential ecologrcal effects.

‘Based on the media and COPCs, two groups of potentral ecologrcal receptors were identified;
terrestrial and aquatic. Mammals, birds, repules, amphibians and various species of invertebrates
typical of suburban or small woodland settings Iwould be expected to occur on the Site and are

- potential terrestrial receptors. Mammals mclude white-tailed deer, gray sqmn'els, red fox,
groundhogs, chipmunks, eastern cottontail rabbit, small rodents such as ﬁeld mice, moles and
voles. Various bird and songbird species would also be present.

TheareasofpondedwaterwnthuarryS areprnallmsrzeandarehkelytoattractonly
transrent migratory waterfowl. o .

|
L1
Ecologlcal Eﬂ'ects Assessment 1;
| _
Based on information generated during the ecoiogrcal field survey and present Site conditions,
the primary exposure pathways identified for terrestrxal receptors include direct contact with .
surficial soils and potential food chain exposures. For example, terrestrial invertebrates that
come into direct contact with COPCs in the soil may be eonsumed by small mammals or birds.
Other exposure routes for terrestrial receptors sueh as inhalation (i.c., via volatilization ard/ or
generation of fugitive dust) and surface runoff are not likely since the Site is well vegetated, and
Quarry 3 lies in a depressional area which only receives surface water input. Because Quarry 3
lies in a depression, no surface water runoff or Sedrment transport from the quarry occurs, -

1
1
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Finally, direct contact with subsurface soils and associated groundwater do not represent realistic
exposure pathways for terrestrial receptors.

Potential exposure pathways associated with surface water and sediment include direct contact
(i.e., ingestion via gills and ingestion of sediment) and potential exposure to constituents of
concern via the food chain. However, the areas of ponded water in Quarry 3 are small in areal
.extent and thus have limited potential for exposure to ecological receptors to COPCs in surface
water and sediment. The most complete exposure pathways are associated with direct exposure -
to surface water and sediment by ephemeral aquatic insects and perhaps the early life stages of
amphibians, and transient contacts by waterfowl.

Ecological Risk Characterization

The risk characterization includes two tasks; a risk characterization based on the calculation of
EEQ:s for the terrestrial and aquatic communities, and consideration of the uncertainty associated
with the ERA. Evaluation of the terrestrial ecosystem at the Crater Resources Site was based on
information obtained regarding existing habitat cover-types at the Site, the identification of
potential receptors, consideration of potential exposure pathways, and a qualitative evaluation of
the soil data.

Quarry 1 tended to have metal concentrations above the screening levels, but no organic
compounds were detected at concentrations which corresponded to EEQs greater than one. Both
metals and organic compounds occurred in Quarry 2 with 28 out of 47 of the COPCs being
detected above the screening levels. All but two of the 46 COPCs identified were found in
Quarry 3. Of these, 36 had EEQs greater than 1. The samples collected i in Quarry 4 containeda
few organic compounds (PAHs) and metals above screening levels.

For terrestrial receptors, primary exposure pathways that may be associated with the on-site soils
.. are direct contact, food chain exposure, and perhaps sediment migration of constituents to the
drainage swale and maybe to Matsunk Creek. However, exposure due to the migration of
constituents via surface runoff should be minimal due to the well vegetated nature of the Site and
the fact that Quarry 3, with the highest levels of the COPCs, is below grade. Terrestrial '
invertebrates that come in direct contact with soil are likely the most susceptible potential

receptors as are the predator species which feed on terrestrial fauna.

The potential exposure pathways for aquatic species and waterfowl are through direct contact
~with surface water or sediments ( e.g., swimming, ingestion through gills, ingestion of sediment)
and potential exposure to constituents of concern via the food chain. However, the drainage
swale located on the Site is intermittent in nature so sustained populations of fish and aquatic
invertebrates are not present although some ephemeral species of insect larvae may pcnodxcally

be present.
The surface water samples from the three ponded areas in Quarry 3 contained anthracene,
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cyamde, barium, copper, iron, selenium, and zinc above the screeping levels, The results ofthe
sediment sampling also indicate that a number of the COPCs are above the screening levels.
Transient species of waterfow] have been s1ghted utilizing the ponds. :

'1

C. Conclusions i

Contaminants present at the Site present increased carcinogenic and non-carcinogenic risks to
human health. With the exception of Area 5, at least one, but usually several potential exposure
scenarios show unacceptable risks (ICR greater than 1E-04 or HI greater than 1.0). In most
cases, the future residential child scenario shows the highest risk; however, future construction
workers, industrial workers, and trespassers (which also represent the most likely exposure '
scenarios at the Site in the future) show unacceptable risks should they be exposed to various
medm/source arcas at the Slte .

D. Basis of Actlon .

"The response action selected in this Record of Decxslon is necessary to protect the pubhe health
or welfare or the envxronment from actual or threatened refeases of hazardous substances into the

environment.

Vlll REMEDIAL ACTION OBJECT IVES

Remedial action obJecuves (“RAOs") are medn’nm-speclﬁc emnronmental goals to faclhtate the
development of remedial alternatives that will protect human health and the environment. RAOs
address the constituents of concern and potennal exposure routes and receptors, which have been
identified by either the Human Health Risk Assessment or the Ecological Risk Assessment. The
RAO:s are generally based on achieving the following: (1) the more stringent of acceptable risk-
based compound levels or ranges of levels for each potential exposure route and (2) meeting

In accordanee with the above, the Site-wide RAOs are as follows, and have been developed to
address the followmg Sxte-specxﬁc concerns ‘ '

Soxl/Sednnent

Eliminate exposure to soxl/sedxment whxch presents an unaceeptable nsk 0 human health or
the environment. . . : : -

R

Prevent contact of soxl/sedunent constxments thh other medxa such as gmundwater and -
surface water which may transport the contamination so that the transport does not create an
unacceptable risk to human health or the envuonment : :

! .
!

Surface Water: ‘_" i
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Limit exposure of ecblogica] receptors to affected surface water in the Quarry 3 pond water.

Groundwater:

Prevent future potential exposure to ingestion of Site-related groundwater so that the
exposure risk level is between 10 and 10 excess cancer risk and the hazard index is less
than 1.

Reétqration of the aquifer to a beneficial use.

IX. DESCRIPTION OF ALTERNATIVES

CERCLA requires that any remedy selected to address contamination at a hazardous waste site
must be protective of public health, welfare, and the environment, be cost-effective, be in
compliance with regulatory and statutory provisions that are applicable or relevant and
appropriate requirements (“ARARs”), and be consistent with the NCP to the extent practicable.
CERCLA also expresses a preference for permanent solutions, for treating hazardous substances
on-site, and for applying alternative or innovative technologies. -

The Feasibility Study discusses the full range of alternatives evaluated for the Site and provides
supporting information relating to the alternatives in the Proposed Plan. The Proposed Plan -
discussed a No Action alternative, as required by the NCP at 40 CFR §300.430 (c)X6), and other
alternatives that were determined by EPA to be protective of human health and the environment,
achieve state and federal regulatory requirements, and best achieve the cleanup goals for the Site.
These alternatives were derived from those presented in the Draft Feasibility Study Report and
the Addendum to the Draft FS Report.

The Alternatives presented in the Draft FS Report were developed to meet remedial action
objectives, or specific environmental goals established for the affected media at the Site. These
objectives are based on achieving preliminary remediation goals (*PRGs”) established in the
Draft FS Report and modified in the Addendum. PRGs may include soil screening levels
developed for soil to groundwater pathway scenarios and risk-based concentrations developed
from the human health risk assessment. Risk-based PRGs were developed to meet a target -
excess cancer risk of 1 in 100,000 (expressed in scientific notation as 1E-05) additional human

. cancer cases or a target hazard index value of 1. The calculations of the PRGs and the PRG
tables can be found in Appendix C of the Draft FS Report, with modifications in the Addendum.

The altemnatives are presented in the categories of Site-wide Alternatives, Soil/Sediment

Alternatives, and Groundwater Alternatives. A description of each alternative including costs is

presented. A list of key remedy components, distinguishing features, and expected outcomes for -
each alternative, with the exception of the No Action alternative (SW-1) and further pipeline
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investigation alternative (SW-3), follow each description.

SITE-WIDE ALTERNATIVES

Alternative SW-1: No Action

Capital Cost " $0
Total Present Worth Cost  $0
Annual Operation & Maintenance (O&M) Cost' $0

40 CFR Section 300.430 (e)(6) of the NCP rcqmrcs the development of a No Action alternative
for remedial actions. Under the No Action alterhative, no remedial action will be taken to
‘remove, control mitigation from, or minimize e*posure to contaminated soils and sediment. The
No Action alternative establishes a baseline or rcfercnce point against which each of the remedial
action alternatives are compared. In the event that the other identified alternatives do not offer
substantial benefits in the reduction of toxicity, mobility, or volume of the constituents of
concern, the No Action alternative may be considered a feasible approach.

Under this Alternative, no effort would be made to control the future use of the contaminated
area. Existing contaminated soils and sediments would remain in place in all of the affected
areas. No capitol costs would be incurred and no ARARSs would be considered under this
alternative. Since contaminated media would be left on-site, a review of Site conditions would
be required no less than every five years pursuaht to Section 121(c) of CERCLA, 42 U S.C..

_ §9621 ().

Alternatlve SW-2: lnstitutional Controls RS

- et ehe e

—eapweoﬁ—‘———%%ﬁﬂeof e
Total Present Worth Cost ~ $230,000 |
Abmual O&M Cost $2,000

SR :
lnsnmnonal contmls ‘would be implemented 1o restrict on-site soil, sedxment, surface water and
groundwater use and/or disturbance at the Site, nnd to restrict off-site groundwater use except as
required for implementation of the remedy, in order to reduce the potential for human exposure
to contamination (i.e. easements, restrictions, covenants, title notices, etc.). With rcspect to .
groundwater, such controls may consist of lumtat:ons on well drilling, prohibitions, or
limitations on certain uses of groundwater. With respect to soils and sediments, institutional
controls may consist of restrictions on excavanon or removal of contaminated soils from the v

. affected areas and prohibitions on any activity that may disturb the soils and/or sediments. ‘Since
contaminated media would be left on-site, a m)lew of Site conditions would be rcqmred noless
than every five years. .

9

AR306309



Description of Remedy Components: . ' . ' N
. Institutional controls including easements, covenants, title notices, and prohibitions or
limitations of groundwater use are required.

Distinguishing Features of the Alternative:

. This alternative may be reliable for the long-term if institutional controls are enforced.

. The alternative will not comply with groundwater ARARS (attainment of MCLs and/or
MCLGs) since no groundwater remedxanon is to occur.

. No construction will occur.

Expected Outcome of the Alternative

. "Remediation goals will not be reached as no treatment is to occur.
. Institutional controls must stay in effect; groundwater will not be restored to beneficial
use.

Alternative SW-3: WAL Pipeline Investigation
Total Present Worth Cost: $148,000

This alternative calls for further mvestxgauon of the WAL pipeline that runs from the Alan Wood
Steel facility to the Site. During the Remedial Investigation, portions of an underground pipeline "
were found along the former pipeline route. Some sections of the pipeline have been removed by
the Crater PRP Group and other private parties. However, the entire route of the former WAL
pipeline has never been fully investigated. This alternative would require a full investigation of -
the former pipeline route, with soil samples taken to determine the existence of any ‘
contamination along the route. Any pipeline soil areas with contaminant levels above human
health or ecological risk-based concentrations would be removed and taken off-site for proper
disposal or recycling. In addition, any hardened tar material from past WAL pipeline leaks will
be transported to an off-site disposal facility. The investigation would be conducted during the
design phase of the remedy, and if required, remediation of portions of or the entire pipeline
route would be conducted as part of the cleanup at the Site, and all applicable or relevant and
appropriate requirements regarding removal of the pipeline and associated soils would apply.

SOIL/SEDIMENT ALTERNATIVES

Alternative S-3: Soil Cover
Capital Cost $ 5,295,000
Total Present Worth Cost  $ 5,407,000

Annual O&M Cost $9,900
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Time to Implement: - ‘less than 1 year fon construction .

This alternative would cover Quarries 1, 2, 3, and 4, and all other contaminated soil areas with a
layer of clean fill and soil. The Quarry 3 ponds would be dewatered, and the water would be
transported to an off-site disposal facility in accordance with all federal and state regulations.
The dewatered ponds would be filled with clean soil and regraded for proper stormwater -
drainage. Quarries 1, 2, and 4 and other contamlnated soil areas would be filled and regraded as
needed. Due to the limited sampling in the areas of the plpelme valves and drainage swale east
of Quarry 3, further delineation of the extent of contamination in the arcas of these impacted
soils will be required as part of the design. Data collected from this delineation will determlne
the area required for source-control. Institutional controls to sestrict soil disturbance and
excavation activities, except as required by mxplemcntatlon of the remedy, would be reqmred for

_ Tlns altcrnatlvc would prevent direct contact wltp all contaminated surface sonl/sedxment and
enable drainage across affected areas to channel | water away from the contamination. Since
contaminated media would be left on-site, a review of Site conditions would be required no less

- than every five years. i
3

Description of Remedy Componcnts C

Dewater ponds in Quarry 3 and dispose oﬁ'—slte

Cover quarries and other contaminated soxls with clean fill and soil.

No source reduction will occur. ‘

O&M activities to maintain cover matenal are reqmred :

Institutional controls including easements, deed restrictions, title nouces, and prohibmons

or limitations of groundwater use are

. Conduct a pre-design investigation t to dctermme the extent of contannnated soxls located

— outsxde the known quatry areas. :

Distinguishing Features of the Alternative: '

e » Thisalternative may be reliable for the long-tcrm if institutional controls are enforced;
Ane__hg__l er, there is residual risk as contarmxnatcg!‘ soils are left in place.

o -~ The altemnative will not achieve groundwater ARARSs (attainment of MCLs and/or
. MCLGs) quickly.

. “ ARARs for soil erosion and sedxment controls must be met.

. The alternative must comply with all federal and state regulatlons for off-site dlsposal of

materials from dewatering ponds. .
. Remedy can be implemented with relatwe ease in less tha.n one year
EXpectedOutcomeofthe Attemsive |
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. Soil remediation goals will not be reached as no treatment is to 6ccur, although exposure

will be prevented.
. Institutional controls must stay in effect.
. Groundwater will not be quickly restored to beneficial use.

Alternative S-4: Low-Permeability Cap

Capital Cost $ 7,353,000

 Total Present Worth Cost  $ 7,501,000
Annual O&M Cost $11,900
Time to Implement: —  lessthan 1 year forconstruction ~— —

This alternative calls for a Jow-permeability or multi-media cap on all quarries and contaminated
soil/sediment areas to prevent unacceptable leaching of contaminants from the soils and sediment
into the groundwater. In addition, implementation of this alternative would prevent direct
contact to human health and environmental receptors.

A multi-media cap contains a series of layers to prevent the surface water from reaching the
contamination below the surface. A multi-media cap consists of a series of low-permeability
clays, geotextile liners, sand drainage layers, and soil or other appropriate covers. The Draft FS
those arcas where development of the office park is anticipated. However, due to the uncertainty
of future actions at the Site; EPA has chosen multi-media capping for all affected areas. Asphalt
could be added into the design of the cap in the future, once plans for the area are confirmed.

Ponds 1, 2, and 3 in Quarry 3 would be dewatered and the water would be transported to an off-
site disposal facility in accordance with all federal and state regulations. All areas throughout the
Site requiring-a—cap-would be-graded to appropriate elevations prior to cap installation. Due to
the limited sampling in the areas of the pipeline valves and drainage swale east of Quarry 3,
further delineation of the extent of contamination in the areas of these impacted soils will be
required as part of the remedial design. Data collected from this delineation will determine the
area required for source control. Institutional controls (i.c., use restrictions, title notices, and
proprietary controls) would be implemented to ensure that the cap integrity is maintained.
Construction or use of the property that in any way is inconsistent with the proposed remedy and
the integrity of the cap would be prohibited. In addition, long-term maintenance of the capped
areas would be conducted to ensure continued effectiveness. Since contaminated media would
be left on-site, a review of Site conditions would be required no less than every five years.

Description of Remedy Components:

. Dewater ponds in Quarry 3 and dispose of the water off-site.
. Cover contaminated areas with multi-media low-permeability cap.
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«  0&M activities to maintain cap are requtred. - :
. Institutional controls including easemenux, covenants, title notlces, and prohiblnons or .
limitations of groundwater use and capped areas are required, -
. Conduct a pre-design investigation to determine the extent of contaminated soils located
outside the known quarry areas. - : :
R PP
Dtstmgutshmg Features of the Alternative: L
. This alternative may be reliable for the long-term 1f institutional controls are enfomed,
- however, there is residual risk as conta.mx.hated soils are left in place, although exposure
- will be prevented. .
. The alternative must comply w:th all federal and state regulattons for off-site dtsposal of
" materials from dewatering ponds.
* - Remedy can be implemented with relative case in less than one year.
* 5 Source control is through containment rather than reduction.

Expected Outcome of the Altemauve . el
Soil remediation goals will not be reached as no treatment is to occur, although exposure
will be prevented. R .

» . Institutional controls must stay in eﬁ'ect.

. Capping will prevent leaching of contaniinants into groundwater Groundwater cleanup
. levels may be reached within four years ﬂor organics. .

~ Alternative S4-A Quarry 3 Sediment RemovaVLow-Permeabllity Cnpping

Capital Cost $9,064,000 . 'r o
Total Présent Worth Cost ~ $9,211,000 . |

Annual O&M Cost $ 11,900 |

Time to Implement: less than 1 year for construction -

. This alternatlve calls for removal of the contaxminated sedunents from the ponds in Quarry 3,and
low-pexmeabtltty capping of all other contammated areas of the Site. This alternative would
prevent direct contact with all contaminated soils and sediments, and help to prevent leachtng of
contaminants from the soils and sediment to the groundwatet e

Ponds l 2 and 3 would be dewatered and the vjater would be transported to an oﬁ'-sxte disposal
facility in accordance with all federal and state negnlauons The sediments would be excavated
from the bottom of the ponds down to a level that meets risk-based concentrations. The
sediments would be dewatered, sampled to determine appropriate disposal, and disposed of oﬁ'-
site or recycled. The ponds would then be backfilled with clean fill. The Quarry 3 plateau arcas
and surface soils would be regraded and capped with a low-permeability cap as described in .
Ahemative S-4, as would Quarries 1, 2, and 4 ahd all other remaining contaminated areas. Due
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to the limited sampling in the areas of the pipeline valves and drainage swale cast of Quarry 3,
further delineation of the extent of contamination in the arcas of these impacted soils will be
required as part of the remedial design. Data collected from this delineation will determine the
area required for source control. : '

Institutional controls (i.e., use restrictions, title notices, and proprietary controls, such as
casements and covenants) would be implemented to ensure that the cap integrity is maintained.
Construction or use of the property that in any way is inconsistent with the remedy and the
integrity of the cap would be prohibited. In addition, long-term maintenance of the capped arcas
would be conducted to ensure continued cffectiveness. Since contaminated media would be left
on-site, areview of Site conditionswouid be required no less than-every five years. —— -

- Description of Remedy Componcnts
. Dewater ponds in Quarry 3 and dispose of water off-site in accordance with all federal
and state regulations, and remove sediments in Quarry 3 and dispose off-site.

. Backfill Quarry 3 with clean soil and cover other contaminated areas with low-
permeability cap. :

. O&M activities to maintain cap are required.

. Institutional controls including easements, covenants, title nouces, and prohibitions or
limitations of groundwater use and capped areas are required.

. Conduct a pre-design investigation to determine the extent of contaminated soils located
outside the known quarry areas.

Distinguishing Features of the Alternative:

. This alternative may be reliable for the long-term if institutional controls are enforced;
however, there is residual risk as contaminated soils are left in place, although exposure
will be prevented.

+ - - —ARARs for soi] erosion-and sediment controls must be met.

. The alternative must comply with all federal and state r’egulations for off-site disposal of
materials from dewatering ponds.

. Remedy can be implemented with moderate difficulty in less than one year.

Expected Outcome of the Altemauve

e  .Soil remediation goals will not be reached as no treatment is to occur, although exposure
will be prevented.

. Institutional controls must siay in effect.

. Capping will prevent leaching of contaminants into groundwater. Groundwater cleanup

levels may be reached within four years for organics.
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Alternative S-4B: Quarry 3 Sediment Stabilizatlon/Low-Peruiesbility Capping

Capital Cost $10,342,000

Total Present Worth Cost - $ 10,489,000 * S Y
Annual OM Cost. ~ $11,900 -~ o
Time to lmplemenr - less than | year for construction

Tlns altemanve calls for stabxhzanon of the Quarry 3 pond sediments and low-pcnneablhty
capping of al) contaminated soil areas. Sedmzcnt Stabilization and low-permeability capping
would prevent direct contact with contaminated ‘soils and sediments, and help to prcvent leaching
of contaminants into the groundwater. - - g )

Ponds 1, 2, and 3 in Quarry 3 wouldbedewaterledandthewatcrwouldbctmnsponcdtoanoﬂ'-
site disposal facility in accordance with all federal and state regulations. A stabilization agent
would then be added to the sediments in the podds that contain contaminant levels above risk-
based concentrations. Stabilizing the seduncms would prevent leaching of the contaminants
from the sediments to the groundwater. Prior to remediation being preformed, a treatability
study may be required to verify the stabxhzat:on mix. The Quarry 3 plateau area and surface
soils would remain in place, and be capped wnh a low-permeability cap as described in
" Alternative S-4, as would Quarries 1, 2, and 4 and all other remaining contaminated areas. Due
to the limited sampling in the arcas of the p:pelme valves and drainage swale east of Quarry 3,
further delineation of the extent of contammahon in the areas of these impacted soils will be
required as part of the design. Data collected from tlus delineation will determine the area
required for source control ’

Institutional controls (i.., use restrictions, mle notxces, and proprietary controls, such as - 4
covenants and easements) would be unplcmentcd to ensure that the cap integrity is maintained.
Construction or use of the property that in any way is inconsistent with the proposed remedy and
the integrity of the cap would be prohibited. In addition, long-term maintenance of the capped
areas would be conducted to ensure continued cﬁ'ecnveness Since contaminated media would

- be lcﬁ on-stte a review of Site condmons would be reqmred 10 less than every five years.

Dcscnptnon of Rcmedy Components S i -
" s . Dewater ponds in Qua.rry 3 and dxsposc oﬂ'-s:te in accordance wnh all federal and state
: . regulations. :
. Stabnhze Quarry 3 sedxmcnts and cover other contammatcd areas thh low-permeabxhty
; cap S > ] L .
. O&M activities to maintain caparereqﬁued. S : :
o - Institutional controls including easemcnts covenants, title not:ces and prolnbmons or

limitations of groundwater use and capped areas are required.
13
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. Conduct a pre-design investigation to determine the extent of contaminated soils located

outside the known quarry areas.

Distinguishing Features of the Alternative:

. This alternative may be reliable for the long-term if institutional controls are enforced;
however, there is residual risk as contaminated soils are left in place, although exposure
will be prevented.

. ARARS for soil erosion and sediment controls must be met.

e The alternative must comply with all federal and state rcgnlamm for off-site disposal of
materials from dewatering ponds.
* __Remedy can be impiemented with moderate difficulty in less than one year.

" Expected Outcome of the Alternative

. Institutional controls must stay in effect.
. Capping and stabilization will prevent leaching of contaminants into. groundwater
. Groundwater cleanup levels may be reached within four years for organics.

Alternative S-5: Quarry 3 Removal/Low-Permeability Capping

Capital Cost $ 8,855,000

Total Present Worth Cost - $ 9,002,000 -

Annual O&M Cost -$ 11,900 <
Time to Implement: less than 1 year for construction “'

This alternative calls for removal of contaminated soils and sediments in Quarry 3 and low-

permeability capping of Quarries 1, 2, and 4 and all other contaminated areas to prevent direct

contact with contamination and unacceptable leaching of contaminants into the groundwater
“beneath the Site.

As in the previous alternatives, Ponds 1, 2, and 3 would be dewatered and the water would be
transported to an off-site disposal facility in accordance with all federal and state regulations.
The sediments at the bottom of the ponds would be excavated down to the bedrock layer or to the
level where contaminant concentrations in the sediments are below human health or ecological
risk-based concentrations, dewatered, and taken off-site for proper disposal or recycling. The
Quarry 3 plateau area would be excavated down to the bedrock layer or to the level where the
contaminant concentrations in the soils are below human health or ecological risk-based
concentrations, and the soil would be taken off-site for proper disposal or recycling. All

_ remaining soil areas in Quarry 3 with contaminant levels above human health or ecological risk-
based concentrations would be removed and taken off-site for proper disposal or recycling. The
excavated areas would then be filled with clean soil and graded for proper drainage.
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Quarries 1, 2, and 4 and all other remaining contaminated aréas would be graded and capped as
described in Alternative S-4 above. Due to the limited sampling in the areas of the pipeline
valves and drainage swale east of Quarry 3, further delineation of the extent of contamination in
the areas of these impacted soils will be required as part of the design. Data collected from this
delineation will determine the area required for §ource control. Institutional controls (i.c., use
restrictions, title notices, and proprietary controls, such as covenants or easements) would be -
implemented to ensure that the cap integrity is thaintained. Construction or use of the property
that in any way is inconsistent with the proposed remedy and the integrity of the cap would be
pmh%ﬁetwmmmgmmmmf&eeapswﬂdhwndum ensure
continued effectiveness. . Since contaminated média would be left on-site, a review of Site
conditions would be required no less thaneverj five years.

Description of Remedy Components: - - L '

. Dewater ponds in Quarry 3 and dispose of the water oﬁ'—sne, and remove sorls and
. sediments in Quarry 3 and dispose oﬂ'—slte

. Backfill Quarry 3 with clean so0il and co*ver other eontammated areas with low- :

permeability cap. - .
. O&M activities to maintain cap are reqw.ltred. » :
. Institutional controls including casements covenants, title nonces, and pmhrbmons or

limitations of groundwater use and eapped areas are required.
« . Conduct a pre-design investigation to detenmne the extent of contammated s01ls located
outside the known quan-y areas. . .. "} .

Dmmgmshmg Features of the Altematwe : '

. The source presenting the greatest risks ‘and containing prmcxpal threat wastes (Quarry 3
soils and sediments) will be removed.

e °  This alternative may be reliable for the long-term if mstltutlonnl controls are enforced
however, there is residual nsk as contammated soils are left in plaee although exposure
will be prevented. | ‘

e .= ARARS for soil erosion and sedunent controls must be met.

o The alternative must comply Wlth all federal and state regulations for off-site dxsposal of

"¢  materials, 1
e+  Remedy can be mplemented thh moderate dxfﬁculty in less than one year o
Expected Outcome of the Alternative %‘ T
¢ .+ Soil remediation goals will not be reached for all areas, although exposure will be
+  prevented; however, the most oontammhted source (Qua.rry 3 soils and sediments) will be

removed.
o » Institutional controls must stay in eﬂ'eci. o :
o - Groundwater cleanup levels may be reached within four years for organics.

3
T
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Alternative S-6 : Complete Removal

Capital Cost $ 69,103,000

Total Present Worth Cost  $ 69,103,000

Annual O&M Cost $O0

Time to Implement: less than 1 year for construction

This alternative calls for removal of all contaminated soils and sediments in order to prevent
further leaching of contaminants from soil to groundwater, and 1o remove any direct contact risk.

" Ponds 1, 2, and 3 would be dewatered and taken off-site for proper disposal in accordance with

all federal and state regulations. The sediments will be taken off-site for proper disposal or
recycling as described in the above alternatives. Soils in Quarries 1, 2, 3, and 4 and throughout
the Site that have contamination levels above the risk-based concentrations or preliminary
remediation goals described in the Draft FS Report would be excavated and taken off-site for
disposal or recycling. Due to the limited sampling in the arcas of the pipeline valves and
drainage swale east of Quarry 3, further delineation of the extent of contamination in the areas of
these impacted soils will be required as part of the remedial design. Data collected from this
delineation will determine the area required for source control. All excavated areas would then be
backfilled with clean fill and graded for proper stormwater drainage.

Although all contaminated soils would be removed, contaminated grdundwatcr would remain J
beneath the Site. Therefore, a review of Site conditions would be required no less than every five

years.

Description of Remedy Components:

Dewater ponds in Quarry 3 and dispose of water off-site, and remove all contaminated
soils and dispose off-site.

Institutional controls including prohibitions or limitations of groundwater use are
required.

No O&M is required.

Conduct a pre-design investigation to determine the extent of contaminated smls located
outside the known quarry arcas.

Distinguishing Features of the Alternative::

All soils exceeding risk-based concentrations or remediation goals will be removed.
This alternative is reliable for the long-term to eliminate risks to exposure to :
contaminated soils.

ARARs for soil erosion and sediment controls must be met.

The alternative must comply wnh all federal and state regulations for off-site disposal of
materials.
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. Remedy can be implemented with relauve ease in less than one year,
. A large volume of soils would need to exhavatcd, transported, and treated off-site
resulting in hxgh costs ;
4
Expected Outcome of the Alternative - - l
~*  Soil remediation goals will be met. '

. Gmundwatcr cleanup levels may be reached w1th1n four years for orgamcs
'*Alternative S-7: Stabilization -~ — — .’ T e -
~—Capital Cost -~ — - — 37987300& ,l S — - -

Total Present Worth Cost ~ $ 104,030,000

Annual O&M Cost $ 9,900 ; :

Time to Implcment less than'1 year for construction

This alternative would treat the contaminated soils and sediment through in-situ (below ground)
methods. In situ treatment would immobilize th&: contaminants in the soils and sediments and
prevent them from migrating into the groundwater. Soils in Quarries 1,2,3,and 4and -
throughout the Site that have levels of contaminants above risk-based concentrations or
‘preliminary remediation goals would be stabﬂxzed and then topped with a soil cover to prevent
direct contact with the stabilized soils. Due to the limited sampling in the areas of the pxpelme
valves and drainage swale east of Quarry 3, further delineation of the extent of contamination in
the areas of these impacted soils will be reqmred as part of the remedial design. Data collected
from this delineation will determine the arca reqmred for source control. Prior to the in situ
. stabilization process, the ponds in Quarry 3 wodld be dewatered and the water would be
transported to an off-site disposal facility in accOrdance with all federal and state regulations. A
treatability study to determine the stabﬂmtlon nnx appropnate for the Slte soils and sechments
may- b&reqwedmor to remedxauon. RE - : :

l

Institutional controls to restnct dxsmrbance of the stabilized areas (1 e., pl‘OhlbltlonS on-

excavation and drilling, etc.) would be required. Since contaminated media would be left on-site,

areview of Sne conditions would be reqmred no less than every ﬁve years o '

i

Description of Remedy Components !

. Dewater ponds in Quarry 3 and dxspose ‘Water off-sxte

e Perform in-situ stabilization of soils and sediments and add soil cover.

.. Institutional controls including eascmcnts covenants, title notices, and prohxbmons or
limitations of groundwater use and treatcd areas are required.

o« . O&Mtomomtorgroundwaterandmspectsoﬂcover ' - S

. Conduct a pre-design investigation to detérmine the extent of contammaxed soxls located
outside the known quarry areas. |

o
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Distinguishing Features of the Alternative:

. All soils exceeding risk-based concentrations or remediation goals will be stabilized, but
not removed. Stabilization increases mass/volume of materials on-site.

. This alternative is reliable for the long-term to eliminate risks to exposure to

contaminated soils,

. ARARs for soil erosion and sediment controls must be met.

. The alternative must comply with all federal and state regulations for off-site disposal of
pond water.

. Remedy can be implemented with relative dlfﬁculty in less than one year.

. A large volume of soils would need to be treated resulting in high costs.

Expected Outcome of the Altenative

. Risks posed by contaminated soils will be eliminated if the materials are properly
stabilized.

. Groundwater clcanup levels will not be reached within a reasonable time period.

GROUNDWATER ALTERNATIVES

Alternative GW-3: Monitored Natural Attenuation

Capital Cost $ 50,000

Total Present Worth Cost  § 600,000

Annual O&M Cost $ 26,600

Time to Implement: 0 years (no construction required)

This alternative provides for natural attenuation and groundwater monitoring in accordance with
the ten criteria contained in EPA’s guidance titled “Use of Monitored Natural Attenuation at
Superfund, RCRA Corrective Action, and Underground Storage Tank Sites” dated April 21,
1999. Natural attenuation relies on natural processes to decontaminate contaminated
groundwater. These processes include dilution, biodegradation, volatilization, adsorption, and
chemical reactions with subsurface materials. This alternative includes the monitoring of
contaminants of concem to verify that natural attenuation is decreasing the concentrations of the
contaminants at an acceptable rate, while providing sufficient protection to human health and the
environment. Specifically, groundwater samples are collected and analyzed for biological and
chemical indicators to confirm that contaminant bmdegradauon is reducxng contaminant mass,
mobility, and risk at an acceptable rate.

Groundwater monitoring would occur at locations, both on-site and off-site, in order to sample
for sclected Site-related SVOCs, metals, cyanide, and VOCs that presently exceed preliminary
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remediation goals. This monitdring would provide & basis to ﬂetermme whether or not natural
attenuation is taking place at an acceptable rate l : .

The nlnmate objective for the groundwater pomon of this remed:al acnon is to restore
contaminated groundwater to its beneficial use. [The aquifer could be used as a potential source
of drinking water, but is currently not used for Jus purpose. Based on information obtained
during the RI and a careful analysis of other groundwater alternatives, this remedy is expected to
achieve this objective within a reasonable time fmme The organic contaminants present in -
—groundwater at levels above remediation goals would be subject to biodegradation. Inorganic
contaminant levels would be expected to stabilize if this remedy is combined with soil source
control. Current estimates for cleanup of organic COCs using this alternative combined with -
source control is 3 to 4 years which is similar to_‘the other groundwater alternatives (see the FS
for further information). Appendix F of the Rl ?resents a detailed monitored natural attenuation
evaluation. B : : .
' |
In accordance with the Monitored Natural Attcnuatmn Gmdance, EPA has chosen a ume limit of
15 years for natural attenuation to meet the remedxal goals. If, during thel5-year time penod, it
is evident that natural attenuation is not occumng at a sufficient rate to meet the remedial -
objectives, EPA will default to the contingent groundwater remedy, which is described in
Alternative GW-5 (Groundwater, Recovery, Treatment, and Discharge). EPA will also evaluate
the rate of natural attenuation during the Fwe-Y‘ear Reviews for the Site.
Institutional controls would be required to prevént exposure to groundwater contamination (x e.,
prohibitions on well drilling, well installation, cltc .), except as required by the remedy. Since
contaminated media would be left on-site, a rev:ew of Site conditions would be required no less
than every five years.

Descnpmnnf Remedy Components

Monitoring of on- and off-site wells to evaluate whether contammants are natnrally
o K degradmg . {

o .. No groundwater treatment wxll occur, -

» -, _O&M for groundwater monitoring. g :

e --. Institutional controls mcludmg prolubmons or limitations of groundwater use are
required. . S

Dist_ingmshmg Features of the Alternative:

. No construction costs or time are requi

o . A time limit of 15 years will be used to eet the remedial obJectxvec

*- .. Source control is required to expedite groundwater cleanup time. .

. Compliance with EPA’s Monitored Namral Attenuation Gmdance is reqmred.
i .
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Expected Outcomes of the Alternative

»  Groundwater remediation goals would be met over a long time pcnod if no source
controls are implemented. If source controls are in place, organic remediation goals may
be met within 3 to 4 years.

. Soil risks will not be reduced unless this alternative is used in conjunction with source
control.

Alternative GW-4: Downgradlent Groundwater Recovery

Capltal Cost $ l 607 000

Total Present Worth Cost ~ § 3,380,000

Annual O&M Cost $ 64,800

Time to Implement: " less than 1 year for construction.

This altemative would require an increase in the pumping rate of the pond well located southeast
of the Site. The pump in this well is currently used only when needed to replenish water inthe -
pond on the Gulph Mills Golf Course. This alternative suggests pumping the water in the well at
a constant rate, and by doing so, containing the groundwater plume to keep it from migrating
further off-site. The excess water pumped from the well would be treated to meet treatment .
goals specified in Table 13. The treatment method specified in the Draft FS Report is filtration
to remove suspended solids; however the exact treatment method to be used would be
determined in the remedial design (“RD”). Examples of other possible treatment methods
include air stripping, filtration, granular activated carbon adsorption, and chemical oxidation.

The treatment system would likely be located on-sxte with discharge of the treated water to the
Schuylkill River or Matsunk Creek.

Groundwater monitoring would be necessary to verify that the plume is being contained.

_Institutional controls would be required to prevent unauthorized exposure to groundwater
contamination (i.e., prohibitions on well drilling, well installation, etc.). Since contaminated
media would be left on-site, a review of Site conditions would be required no less than every five
years. :

Description of Remedy Components:

. Pumping existing well to recover groundwater.

. On-site treatment of recovered groundwater by removmg sediments prior to discharge to
surface water.

. Monitoring of groundwater to determine if capturc and reduction of contamination is
occurring.

. O&M includes groundwater monitoring, pump maintenance, and pre-treatment of |
discharge.
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. Institutional controls including prohibitions or limitations of groundWater use are
* required. ! ' ‘

Distinguishing Features of the Altemanve Vb

e Relatively minimal construction time to implement.

. Must comply with ARARs for discharge to surface water and all federal and state
- regulations for disposal of filtration residues.

. - Source control is required to expedite groundwater cleanup time.

Expected Outcomes of the Altenative ; :
. Groundwater remediation goals would be met over a long time period if no source
controls are implemented. If source controls are in place, organic remedlatlon goals may
. be met within 3 years.
. Soil risks will not be reduced unless thrs' alternattve is used in conjunctxon thh source
- control. |

‘Alternative GW-5: Groundwater Recovery, -',#‘rea'tment, and Discharge

Capital Cost $2,184,000

Total Present Worth Cost ~ $ 7,270,000 - . - |

Annual O&M Cost - $221,700 :

Time to Implement: less than 1 year for constructron )

_ -
This alternative calls for groundwater recovery and treatment from the center of the groundwater

- . plume at the Site. The purpose is to extract and treat the most highly contaminated groundwater

from beneath the Site. The recovery system would pump the water near the downgradient edges °
of Quarries 2 and 3 using a line of recovery wells spread across the width of the plume. The
groundwater would then be pumped to an on-site treatment facility to remove contaminants to
specified treatment levels and the treated water would be discharged to the Schuylkill River or
Matsunk Creek. Groundwater treatment optlons include, among others, chemleal oxrdanon, air
stripping, and granular activated carbon adsorpﬁon

: ,
Groundwater momtonng would be necessary to be sure the contamination levels within the
plume are decreasing. Institutional controls would be required to prevent exposure to the
contaminated groundwater plume (i.e., rutnctléns on drilling of wells, etc.) Institutional
controls would also be required to prevent disturbance of the recovery wells and on-site .
treatment facility. Since contaminated media v}ould be left on-site, a rev:ew of Site conditions
would be requtred no less than every ﬁve years : :

" .
o
i
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Description of Remedy Components:

. Construction of groundwater recovery system to extract groundwater from the center of ./
the plume.
. On-site treatment of recovered groundwater for removal of contaminants prior to
discharge to surface water.
. Monitoring of groundwater to determine if capture and reduction of contamination is
occurring.
. O&M includes groundwater monitoring and maintenance of the recovery and treatment
system.
. Insutunonal controls mcludmg prohxbmons or lumtanons of groundwater use are

Distinguishing Features of the Alternative: ‘

. May be constructed in less than one year with relatively low difficulty.

. Must comply with ARARSs for discharge to surface water and all federal and state
regulations for disposal of filtration residues.

. Source control is required to expedite groundwater cleanup time.

Expected Outcomes of the Alternative

. Groundwater remediation goals would be met over a long time period if no source
controls are implemented. If source controls are in place, organic remediation goals may
be met within 2 to 3 years. '
. Soil risks will not be reduced unless this alternative is used in conjunction with source R
control.

X. COMPARATIVE EVALI:IATION OF ALTERNATIVES
Each of the remedial alternatives summarized in this ROD have been evaluated against the nine
evaluation criteria set forth in the NCP (see 40 C.F.R. Section 300.430(e)9)). These nine criteria
can be categorized into three groups - threshold criteria, primary balancing criteria, and
modifying criteria. A description of the evaluation criteria is presented below:

Threshold Criteria:

1.  Overall Protection of Human Health and the Environment addresses whether a remedy
provides adequate protection and describes how risks are eliminated, reduced, or
controlled.

2. Comipliance with Applicable or Relevant and Appropriate Requirements (ARARS)
addresses whether a remedy will meet all of the applicable, or relevant and appropriate
requirements of federal environmental laws, as well as state envnronmental or facility
siting laws.
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* Primary Balancmg Cntena' ; ; C
3. . Long-term Effectiveness and Permanence refers to the ability of a remedy to maintain
reliable protection of human health and the envnonment over time once clean up levels
' are achieved. :
4. Reduction of Toxicity, Mobnhty, or Volume through Treatment addresses the degree to
-~ which alternatives employ recycling or u‘eatment that reduces toxicity, mobxhty, or
volume of contaminants,

5. Short-term Effectiveness addresses the p@nod of time needed 10 achieve protection and

any adverse impacts on human health anh the environment that may be posed during
implementation of the alternative. . - !'- g
6. Implementability addresses the technicat and administrative feasnblhty ofa remedy,
including the availability of materials and services needed to implement that remedy.
7. Cost refers to an evaluation of several ca‘tegones of costs associated with a particular
- altemative.- The cost categories include capltal costs, including direct and indirect costs;
- annual operanon and mamtenance costs, and net present value of capital and O&M costs.

Modlfymg Criteria: : :
8. State Acceptance indicates whether the étate concurs with, opposes, or has no comment
on EPA’s preferred alternative.
9. Community Acceptance assesses public Lreactxon evidenced by public comment on the
"~ Administrative Record file and the Proposed Plan- 0 cach of the altcmauves consxdered
for the Site. : : , :
A description of each criterion and assocxated eValuauon of the altematlves for the Stte is

provided below. : : l;

' Oversll Protection of Human Health and the Environment -

Overall protecuon of human health and the environment addresses whether each alternauve
provides adequate protection of human health and the environment and describes how risks
posed through each exposure pathway are eltmmated, reduced, or controlled, through treatment,
engmeenng controls, and/or msutunonal contrals, - '

. x :
Alternative SW-1 would prov:de no basis for momtonng exxsttng condmons at the Sxtc other
than during Five-Year reviews, and therefore Would provide no assurances that contaminated -
media would remain undisturbed, and that nsk.‘. 1o human health would not change. Alternative

" SW-2 would provide institutional controls to prevent direct contact with contaminated media,
however, no remediation would take place. SW-3 provides for investigation of the former WAL

pipeline, and could provide for protection if pol-uons of the pipeline and associated contaminated
soils are found and removed. Alternatives S-4,/S-4A, S4B, S-5 and S-7 all provide
protectiveness through capping by preventing 41rect contact with contaminated materials and
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reducing further leaching of contaminants in soil to the groundwater. The soil cover in S-3
would prevent direct contact with contaminated media, but would still allow leaching of soil
contamination to groundwater since the permeability of a soil cover is relatively high.
Alternatives S-4A, S-5, and S-6 all provide a high level of protectiveness since portions of the
contaminant source areas in the soils would be removed, with S-6 providing the highest level of
protectiveness. Ongoing maintenance of the capping alternatives would be required to ensure
long-term protectiveness.

For groundwater, Alternative GW-5 provides for the most contaminant mass removal since the
extraction wells would be located in the center of the groundwater plume. Alternative GW-4
would provide a slower mass removal of contaminants, since only one extraction well would be
located at the downgradient side of the plume. Alternative GW-3 is protective, since the
surrounding community obtains drinking water from municipal water lines, and therefore no
current ingestion risk from the groundwater exists, In addition, the groundwater is 70 feet below
the ground surface in most parts of the Site, so there are no significant risks for direct contact
with the contaminated groundwater. No adverse environmental impacts would occur from
implementation of any of the groundwater alternatives, since any surface discharge would be
monitored to meet NPDES requirements.

Compliance with Applicable or Relevant and Appropriate Requirements (ARARS)

Section 121(d) of CERCLA and the NCP at 40 CFR §300.430(f)(1)(ii)}(B) require that remedial
actions at CERCLA sites at least attain legally applicable or relevant and appropriate Federal and
State requirements, standards, criteria, and limitations which are collectively referred to as
"ARARs,” unless such ARARS are waived under CERCLA section 121(d)(4).

Applicable requirements are those cleanup standards, standards of control, and other substantive
requirements, criteria, or limitations promulgated under Federal environmental or State
environmental or facility siting laws that specifically address a hazardous substance, pollutant,
contaminant, remedial action, location, or other circumstance found at a CERCLA site. Only
those State standards that are identified by a state in a timely manner and that are more stringent
than Federal requircments may be applicable. Relevant and appropriate requirements are those
cleanup standards, standards of control, and other substantive requirements, criteria, or
limitations promulgated under Federal environmental or State environmental or facility siting
laws that, while not "applicable” to a hazardous substance, pollutant, contaminant, remedial
action, location, or other circumstance at a CERCLA site, address problems or situations
sufficiently similar to those encountered at the CERCLA site that their use is well-suited to the
particular site. Only those State standards that are identified in a timely manner, are consistently
enforced, and are more stringent than Federal requirements may be relevant and appropriate.
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Comphance with ARARs addresses whether a remedy will meét all of the applicable or relevant
and appropriate reqmrements of other Federal and State environmental statutes or pro\ndee a
basis for a invoking waiver. : C S -
Major ARARS that may apply to the alternative groundwater remedies listed in this ROD
include: Federal Maximum Contaminant Levels (“MCLs") and Maximum Contaminant Level
Goals (“MCLGs"™); Section 402 of the Clean Water Act (National Pollutant Discharge
Elimination System) substantive requirements; 25 Pa. Code Chapter 93 (compliance with
established water quality standards). Earth moving activities in the soil alternatives would need
. to comply with the substantive requirements of 25 Pa. Code Chapter 102 (concerning erosion and

. sediment control) and 32 P.S. § 680.13 (PA Stormwater Management) . The multi-layer capping
alternatives would need to meet the substantive teqmrements of 25 Pa. Code Chapter 288 (
residual waster regulations for class 1 landfill caPs) To the extent necessary, soils and sedxments ‘
excavated from the quarries and ponds would be sampled to determine the appropriate disposal
method. Table 14 provides a complete hsttng o{ the ARARS for the Stte

Sw-1, SW—2 and SW-3 would not meet appheable groundwater standards since no remedtatlon
would be performed, although S-3 could result |fx a remedxal action as a result of the ptpelme
investigation..

None of the groundwater alternatives, G,Wo3, GW-_4, and GW-5, provide short-term compliance
with ARARs when not coupled with a soil alterr:tative, since without a soil alternative, leaching
of the contaminants from the soils to the groundwater would not be reduced. Alternatives GW-4
and GW-$ would meet NPDES requirements. Alternative GW-3, would be evaluated and
monitored in accordance with EPA’s “Use of lvfomtored Natural Attenuation at Superfund,
RCRA Corrective Action, and Underground Storage Tank Sites™ dated April 21,1999,

For soils and sediments, Alternatives S-4A, S-S%, and S-6 would meet action-specific ARARs
associated with excavation, transport and tream'ient of soils. Alternatives S-4, S-4A, S-4B, and
S-5 would mect the PADEP requirements for cap permeability.

Loag-Term-Effectiveness and Permanenee : .

Long-term eﬁ'ectnveness and pennanence refers to expected res:dual nsk and the abxlxty of a
remedy to maintain reliable protection of human health and the environment over time, once
clean-up levels have been met. This eriterion includes the consideration of residual risk that will
remain on-site followmg remediation and the aﬂequaey and relnabthty of controls. :

For the Stte-wnde Altematwes SW-l would leave the Stte in its current condition, and no long-

term effectiveness would result, since no treatment or restrictions to prevent direct contact with
contamination would occur. SW-2 may be eﬁ'ecttve in the Jong-term for soils if the institutional
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. controls to restrict access to Site-related contamination are enforced. SW-3 would be effective
in determining how much of the WAL pipeline and any associated contamination remains, and
would achieve long-term effectiveness and permanence if the any portions of the pipeline and
associated contaminated soils are found and removed.

For soils and sediments, Alternatives S-4 through S-7 are expected to be effective since
restrictions would be required to prevent exposure to contaminated media. Alternative S-6
would be the most effective and protective in the Jong-term since complete removal of all

-contaminated soils would take place.-Alternatives S-5 and S-4A are effective and permanent in
the long-term since removal or partial removal of contaminated soils would take place.

- Alternatives S-4B and S-7 would prevent leaching of some or all soil contaminants to the
groundwater since contaminated soil would be stabilized. Alternative S-3 has the highest
residual risk of the soil/sediment alternatives since only a soil cover is used for waste
containment.

For groundwater, GW-3, GW-4, and GW-5 achieve long-term effectiveness and permanence
since removal of contaminants from the groundwater would take place. The groundwater
alternatives arc more effective when coupled with a soil alternative, since the soil alternatives
either remove a source area or prevent contaminants from leaching from soil areas into the
groundwater. GW-4 and GW-5 may provide a more effective long-term remedy than GW-3; this
will more fully evaluated during the MNA demonstration.

Reduction of Toxicity, Mobility, or Volume through Treatment

Reduction of toxicity, mobility, or volume through treatment refers to the anticipated
performance of the treatment technologies that may be included as part of a remedy.

~CERCLA Section 121(b), 42 U.S.C. Section 9621(b), establishes a preference for remedial
actions which include treatment that permanently and significantly reduces the toxicity, mobility,
or volume of contaminants.

~ For the Site-wide Alternatives, SW-1 and SW-2, no treatmcnt would be performed, so no
reduction of toxicity, mobility, or volume of contaminants would occur. SW-3 would reduce
mobility, toxicity, or volume if any portions of the pipeline and associated contaminated soils are
found and removed, without any treatment.

For soils and sediments, Alternatives S-6 and S-7 achieve the highest reduction of toxicity,
mobility, and/or volume, since all contaminated soils would be removed or stabilized. S-7 would
provides the greatest reduction through treatment of the soils and sediments. S-6 would also
provide this same level of reduction if recycling and/or treatment is utilized prior to disposal.
Alternatives S-5, S-4A, and S-4B also provide a high level of treatment or recycling through
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partial removal (if it resulted i in rccyclmg) or pax‘ual stabilization. Alternatives S-4 and S-3 do
‘not provide for treatment or recycling, but will reduce or prevent leaching of soil contaminants to
groundwater. S-4 and S-5 also include’ cappmg, whlch will reduce the mobxhty of the
contaminants. 1 : .

For groundwater, Alternative GW-S provides for the greatest reduction of mobility, toxicity, and
volume through treatment since contamination from the center of the groundwater plume would
be extracted and treated.- Alternative GW-4 .al provxdes for a reduction in mobility, toxicity,
and volume through treatment. Alternative GW-B relies on natural attenuation which provides
for a reduction in toxicity and volume through natural processes, but would not involve
treatment. e - . !

i L ..
Sbort-Term Effectiveness : . ‘ .
Short-term eﬁ'ectiveness addresses the 'period'éil nme needed to implement th'el remedy a.nd'any
adverse impacts that may be posed to workers, the community and the environment during
construcuon and operation of the remedy until éleanup levels are achleved. :

SW-2 would prowdc greatcr shon-tqnn eﬂ'ectlv Eness than SW-l since thc restrictions' required
for the Site would prevent individuals from conling in direct contact with.on-site contamination.

~SW-3 would be effective in the short-term if investigation of the pipeline yields remaining

portions that are subsequently removed to prevent any associated risk. For soils and sedimenis, _

-Alternatives S-4A, S-5, and S-6 would result in an increase in truck traffic to transport the

removed soil off-site, however the amount of traffic associated with Alternatives S-4A and S-$
would be much lower than that associated with Alternative S-6. Alternatives S-3, S-4, S-4B, and
S-7 would have minimal impact on the surroun ing community in terms of truck traffic and other
construction activities. All soil/sediment alternhxves are equivalent in terms of effectiveness of
__temporary protective measnres;lnnngslcanuth should be noted that complete removal of all -
materials in the four quarries, as called for in Altcrnatxve S-6, may take over four years just for
the excavation of the soils and sediments, and WOuld not provide short-term effectiveness. In
‘addition, S-6 provides more risk for workers through materials handlmg, although this would be
_ partly mitigated bysafety and health practices, o

None of the groundwatcr altcrmmves would have an adverse effect on the surrounding
community since only minor truck traffic would occur during construction, and the discharge
piping would be below ground. Alternatives GW-4 and GW-5 would not have significant impact
on the surface water.since NPDES requu'cment. would be met. GW-4 and GW-5 would provide
greater short-term effectiveness through treatment than GW-3, with GW-5 providing the greatest
level of short-term effectiveness. Air stripper emissions might result in an increased risk if the

“emission controls are not adequately,maintaineci .All of the groundwater alternatives have

increased short-term effectiveness when coupled with a soil alternative, since a soil alternative
49
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would either remove a source area or prevem continued leaching of contaminants from the soil to

Implementabilit);
Implementability addresses the technical and administrative feasibility of a remedy from design

through construction and operation. Factors such as availability of services and materials,
admxmstnmve feasibility, and coordination with other govcmmcntal entities are also considered.

All of the Sne-wnde Altemanves, SW-l through SW-3 are casily mplcmcntable

For soils and sediments, all of the alternatives are implementable. The caps in alternatives S-4,
S-4A, S-4B, and S-5 are implementable, as construction associated with multi-media capping is
fairly routine and performed relatively often. Altemnatives that call for removal of contaminated
soils (Alternatives S-4A, S-5, and S-6) require excavation of contaminated media, so personal

protective equipment, and specialized equipment may be required. Alternatives S-4A, S-4B, S-5,

S-6, and S-7 call for dewatering the Quarry 3 ponds, and would likely. require additional
equipment and design. All of the alternatives are implementable without causing undue risk to
the surrounding commumty Stabilization called for in Alternatives S-4B and S-7 may be more
difficult to implement since it may be difficult to inject a stabilization agent to the deepest
portions of contamination in the quarries, and may need special equipment.

For groundwater, Alternative GW-3 is easily implementable, as no construction is required, and
it is likely that existing monitoring wells could be used to monitor for natural attenuation.
Alternatives GW-4 and GW-5 would require construction of a discharge line leading from the

- Site 1o the Schuylkill River or Matsunk Creek, which may require obtaining access agreements
from private parties. In addition, three extraction wells would need to be msta.lled into the center
--of the-plume in-order to implement Alternative GW-5. —— — ——— —— -

Cost

Cost refers to an evaluation of the types of costs that will be incurred with respect to a particular
alternative. Cost estimates for each alternative generally include the calculation of direct and
indirect capital costs and the annual operation and maintenance (“O&M™) costs, both calculated
on a present worth basis. The evaluation was based on the Draft FS cost estimates as modified
by EPA in the Addendum to the Draft FS Report. Additional evaluation and modifications by
EPA, including using a multi-layer cap instead of an asphalt cap for the capping alternatives;
additional costs of construction associated with back fill and soil cover; differences in off-site
disposal of soil versus off-site recycling of soils; and differences in costs associated with
excavation of pond sediments were included in the Addendum to the Draft FS report. Both of
these documents may be found in the administrative record for the Site.
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Site-wide alternatives are $230, 000 for SW-2 (msntutlonal controis) and $148,000 for SW-3
(WAL Pipeline Investigation). Soil alternatives range from $5,407,000 (8-3; Soil Cover) to
$104,030,000 (S-7; Stabilization). The cost of each soil alternative increases as the degree of soil
treatment increases. Costs for the groundwater alternatives range from $600,000 (GW-3;
Monitored Natural Attenuation) to $7,270,000 (GW-S; Groundwater Recovery, Treatment, and
Discharge). The cost of each groundwater alternative increases as the degree of groundwater .
treatment.increases.. The estimated present wort&: cost for the altematxves, not including the No
Action alternative, may be found in Table 10. . | .

iState Acceptance

The Commonwealth of Pennsylvania has reviewed, commented, and concurred with the selected
remedy described in this ROD . .

Community Acceptance

Community acceptance was assessed afier reviéwing public comments received on the Proposed
Plan and supporting documents in the admxmstrﬁuve record. During the public comment period,
the community expressed support of Site-wide dlternative SW-3 (WAL pipeline investigation)
and soils altemnative S-5 (Quarry 3 removal and how-penneabxlxty capping). Questions on -
groundwater alternative GW-3 (natural attenuauon) were presented during the public meeting;
however, the community expressed that this alternative was acceptable provided that periodic
evaluation of the results of this remedy was conhucted and an alternative remedy could be
nnplemented if natural attenuation proved meﬁ'ectxve :

1

XI. PRINCIPAL THREAT WASTES :
Thc NCP (Sect:on 300 430(a)(l)(m)(A)) estabhthes an expectanon that a treatment option be
used to address principal threat wastes wherevet practlcable The soils in Quarry 3 may be
considered principal threat wastes as risks associated with exposure for anticipated land use
____ (industrial worker and construction worker) are hnacceptable Increased cancer risks for the
industrial worker are in the order of 1E-3 and the HI for the construction worker is 230.
Therefore, the sclected remedy will incorporate components which address the risks posed by
these wastes. A treatment optnon may be practlcable if the soils and sedunents removed are . .
recycled prior to dlsposal ln-sxtu treatment is not pracncable due to the assocxated costs '
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XII. SELECTED REMEDY AND PERFORMANCE STANDARbS .
Summary of the Rationale for the Selected ‘Remedy

CERCLA requires that any remedy selected to address contamination at a hazardous waste site
must be protective of public health, welfare, and the environment, cost-effective, in compliance
with regulatory and statutory provisions that are applicable or relevant and appropriate
requirements, and consistent with the NCP to the extent practicable. CERCLA also expresses a
preference for permanent solutions, for treating hazardous substances on-site, and for applymg

~ alternative or innovative technologies.

The Site-wide remedial action obJectxves are as follows, and have been developed to address the
following Site-specific concerns:
Soil/Sediment -

Eliminate exposure to soil/sediment which presents an unacceptable risk to human health or
the environment.

Prevent contact of soil/sediment constituents with other media such as groundwater and
surface water which may transport the contamination so that the transport does not create an
_ unacceptable risk to human health or the environment.
Surface Water:

Limit exposure of ecological receptors to contaminated surface water.

Groundwater:

-~ —Prevent future potential-exposure-to-ingestion-of Site-related groundwater so that the
exposure risk level is between 10 and 10 excess cancer risk and the hazard index is less
than 1.

Restoration of the aquifer to a beneficial use.

EPA's Selected Remedy consists of Alternatives SW-3, S-5, and GW-3, which includes removal
of all contaminated soils and sediments in Quarry 3, construction of a multi-layer cap to prevent
infiltration of surface water into the contaminated soils of Quarries 1, 2, and 4 and other
contaminated soil areas, monitored natural attenuation of the groundwater, and further
investigation of the former WAL pipeline that was located between the Alan Wood Steel facility
and Quarries 1, 2, and 3 located on the Crater Resources Site.

EPA has selected these components of the remedy because they provide the best attainment of -
the above Remedial Action Objectives, when evaluated using the Primary Balancing Criteria.
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* Alternative SW-3 provides for investigation of the former WAL pipeline and would provide for
protection if portions of the pipeline and associated contaminated soils are found and removed.
Alternative S-5 provides a high level of protectiveness and treatment since the main contaminant
source areas in the soils would be removed. The cost difference between installing alow - -
permeability cap under Alternative S-4 and reméving the contaminated soils and sediments from
Quarry 3 and installing a low permeability cap under Alternative S-5 is $1,500,000. In addition,
the removal of this major source area will enhante the Monitored Natural Attenuation selected
under Alternative GW-3. The community has also expressed a preference for the removal of the
- contamination, versus capping in-place; Alternative S-5 would provide for removal of the source
contamination where cost-effective. The source;xjeduction actions are meant to enhance the
remedial alternative chosen for containment and restoration of the aquifer by reducing the time
frame for meeting the performance standards. A‘lte‘mative GW-13 is protective since the T
surrounding community obtains drinking water from municipal water lines, and therefore no
current ingestion risk from the groundwater exists. This combination of alternatives also
provides for the best balance between the other balancing criteria and cost.

Description of the Selected Remedy
Following consideration of the rcquircinemé bf CERCLA, a dc'tailed mia!ysis of the a)teﬁ:aﬁvq '

" using the nine criteria set forth in thé NCP, and fareful review of public comments, EPA’s
“selected remedy consists of the following key components: - . — — —~ — — -

1) Removal of all contaminated soils and sediment in Quarry 3: Ponds 1, 2, and 3, which are
. located within Quarry 3, will be dewatered and the water will be transported to an off-site - -
disposal facility. The sediments at the bottom of the ponds will be excavated down to the
bedrock layer or to the level where contaminant, concentrations in the sediments are at levels -
protective of groundwater, human health or ecological risk-based concentrations, dewatered, and
taken off-site for proper disposal or recycling. The Quarry 3 plateau area will be excavated down
. 10 the bedrock layer or to the level where the cqfntaminant concentrations in the soils are at
human health or ecological risk-based concentrations, and the soil taken off-site for proper
disposal or recycling. All remaining soil areas in Quarry 3 with contaminant levels above human
_ health or ecological risk-based concentrations will be removed and taken off-site for proper
* disposal or recycling. The excavated areas willthen be filled with clean soil to establish a

uniform grade, and graded for proper drainage. | - C

. |

- 2) Construction of & cap to prevent inﬁltnti_én of surface water into the contaminated soils
. of Quarries 1,2 and 4 and other contaminated soil areas: A multi-media cap consisting of a
series of low-permeability clays, geotextile liners, sand drainage layers, and soil or other -
appropriate covers will be installed to prevént unacceptable leaching of contaminants from the
soils and sediment into the groundwater. The cap will constructed in accordance with the
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Commonwealth’s Residual Waste Management Regulations, for final cover of Class 1 residual
waste landfills, set forth at 25 Pa. Code Sections 288.234 and 288.2}&237.

3) Monitored Natural Attenuation of the groundwater: Groundwater monitoring will be
conducted at on-site and off-site locations, in order to sample for selected Site-related SVOCs,
metals, cyanide, and VOCs that presently exceed preliminary remediation goals. Additional -
parameters representative of the natural attenuation process will also be included in the
monitoring program. This monitoring will provide a basis to determine the rate at which natural
attenuation is taking place. EPA has determined that this rate needs to be sufficient to attain the
remedial goals within a fifteen (15) year time period. If, during the fifteen (15) year time period,
it is evident that the rate of natural attenuation is not sufficient to attain such goals in the fifteen
(15) year time frame, EPA will then seek to implement the contingent groundwater remedy,
which is described in the “Selected Remedy and Performance Standards” Section of this Record

of Decision. . o

The contingent groundwater remedy calls for groundwater recovery and treatment from the
center of the groundwater plume at the Site. The purpose is to extract and treat the most highly
contaminated groundwater from beneath the Site. The recovery system would pump the water
near the downgradient edges of Quarries 2 and 3 using a line of recovery wells spread across the
width of the plume. The groundwater would then be pumped to an on-site treatment facility to

. remove contaminants to specified treatment levels and the treated water would be discharged to
the Schuylkill River or Matsunk Creek.

4) Further investigation of the former WAL pipeline: The pipeline runs from the former Alan
Wood Steel facility to Quarries 1, 2, and 3 located on the Site. Some sections of the pipeline
been removed by the Crater PRP Group and other private parties during development activities.
However, the entire route of the former WAL pipeline will be fully investigated and

- characterized-where there has-not been a previous-action taken, to-determine the existence of any
contamination along the route. Any pipeline investigation and clean-up actions which have been
conducted in accordance with an EPA accepted risk driven clean-up levels are described in
Section II of this ROD. Any pipeline soil areas with contaminant levels above human health or
ecological risk-based concentrations will be removed and taken off-site for proper disposal or
recycling. In addition, any hardened tar material from past WAL pipeline lcaks will be
excavated and transported to an off-site disposal facility.

5) Institutional Controls: Institutional controls will be implemented to restrict on-site soil,
sediment, surface water and groundwater use and/or disturbance at the Site, except as required
for implementation of the remedy, in order to reduce the potential for human exposure to
contamination. Institutional controls (e.g., easements and covenants, title notices and land use
restrictions through orders from or agreements with EPA) would be established in order to
prevent any disturbance of the cap once installed, as well as to preclude the installation of any
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potable wells in the contaminated aquifer. In addmon, msnnmonal contmls in connection with
ad] acent property owners may be reqmred for stormwater management

)
Summary of Estimated Remedy Costs

The mfonnation in the cost estimate summary table is based on the best available information
regarding the anticipated scope of the sclected remedy Changes in the cost elements are likely .
to occur as a result of new informatioh and data pollected during the engineéring design of the
—selected remedy. Major changes may be documented in the form of a memorandum in the
Administrative Record file, an Explanation of Significant Differences (“ESD"™), or a ROD .
—amendment. This is an order-of-magnitude engineering cost estimate that is expected to be
within +50 to -30 percent of the actual project cost. The estimated capital, O&M, and present
worth costs for all the Altematives are providedin Table 10. The estimated capital, O&M and
present worth costs for the selected remedy are ?mv:ded in Table ll
Expected Outcomes of the Selected Remedy
The selected remedy for the Site will allow devllopment of this property once the desxgn and
construction activities are complete, and the’ mstxtunonal controls are complied with. .1t is
anticipated that the design and construction of the remedy would be complete within two years.
“Currently, there are plans-to develop-every pomon of the Site, with the exception of Quarry 3,
based upon the land development plans which have been submitted to Upper Merion Township -
by the various property owners. It is anncxpated that this development will lead to an increase in’
the number of jobs available in the area, as well as an increase in the automobxle traffic.

Groundwater use will be prohibited as part of the mst:tuuona.l eontrols placed on the Slte by the
property owners. In accordance with the Momto:ed Natural Attenuation Guidance, EPA has

__chosen a time limit of 15 years for nanualartennanonto meet the remedial action objectives. If,
during the 15 year time period, it is evident that natural attenuation will not meet the remedial
action obJecttves, EPA will default to the cormngent groundwater remedy

The cleanup standards for soils and sedrment are provnded in Table 12 The soils and sedlment

standards are health risk based, and assume a 1 X 10* and a hazard index of 1.. The groundwater
standards are health risk based, and assume a. ll’:l-6 for the extent of the plume, and 3E-$ for the
center of the plume and a hazard index of 1. It should be noted that background soil and
groundwater conditions may ultimately supercede some of the low inorganic cleanup standards.
This issue will be determined during the Remedlal Desxgn. The cleanup standards for
groundwater are prowded in Table 13 i . .

i
i .
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Perfomance Standards
Further detailed requirements and Performance Standards associated with the selected rcmedy
are presented below.

1. The remedy will comply with all federal and state ARARS listed in Table 14.

2. Excavated soils and sediments shall be tested to determine the presence of RCRA
characteristic wastes prior to disposal. All RCRA characteristic wastes shall be handled

-~ —~in accordance with the substantive requirements of 25 Pa. Code Chapter 262a
Subchapters A (relating to hazardous waste determination and identification numbers)

— - -—and B (relating to manifesting requirements for off-site shipments of hazardous wastes);
25 Pa. Code Chapter 263a (relating to transporters of hazardous wastes); and with respect
10 the operations at the Site generally, with the substantive requirements of 25 Pa. Code
Chapter 264a, Subchapters B-D, I (in the event that hazardous waste generated as part of
the remedy is managed in containers); 25 Pa. Code Chapter 264a, Subchapter J (in the
event that hazardous waste is managed, treated, or stored in tanks), and 40 C.F.R. Part
268, Subpart C and Subpart E (regarding prohibitions on land disposal and prohibitions
on storage of hazardous waste). If it is determined that the soils and sediments are non-
hazardous, then the Pennsylvania Residual Waste Regulations pre-transport and storage,
requirements shall be complied with.

3. All areas impacted by the construction activities during rcmedylmplemcntauon shall be
graded, restored and revegetated to the extent practicable in compliance with the
Pennsylvania Residual Waste Regulations concerning landfill cap vegetation.

4. Wastewater generated during decontamination activities shall be properly managed in
accordance with State and Federal Laws.

5. A MNA demonstration shall be provided to EPA to determine whether MNA is effective
in remediating the plume to cleanup standards in Table 13 at a rate to meet the remedial

__ goals within a 15-year time frame. The necessary monitoring shall be determined during
remedial design phase and shall be provided in a Natural Attenuation Monitoring Plan

- approved by EPA. A sufficient number of wells shall be installed as part of the MNA.
The number, location of wells, and monitoring parameters necessary to verify the
performance of the remedial action will be subject to approval by EPA. Installation of
additional wells may be necessary and must be in accordance with 17 Pa. Code Chapter
47. These regulations are established pursuant to the Water Well Drillers License Act, 32
P.S. § 645.1-645.13 et seq. Monitoring shall continue until such time as EPA determines
that the cleanup standard for each contaminant of concern in Table 13 has been achieved.

6. Natural attenuation relies on natural processes to decontaminate contaminated
groundwater. These processes include dilution, biodegradation, volatilization,
adsorption, and chemical reactions with subsurface materials. During natural attenuation,
monitoring of the contaminants of concern in the monitoring wells is conducted to
determine if natural attenuation is decreasing the concentrations of the contaminants at an
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acceptable rate, while providing sufficient protection to human health and the
environment. Specifically, groundwater samples are collected and analyzed for
biological and chemical indicators to confirm that contaminant biodegradation is
reducing contaminant mass, mobility, and risk at an acceptable rate. Natural attenuation
may remediate the groundwater dxssolved_ plume to cleanup standards in Table13.
Results of the monitoring will be used to determine if natural attenuation is decreasing
the concentrations of the contaminants at.an acceptable rate, while providing sufficient

. protection to human health and the envm)nment. The evaluation of the monitoring will

be conducted during the S-year review of‘ the remedy conducted by EPA. Ifiitis
demonstrated that natural attenuation cannot remediate this portion of the plume, the

. implementation of the contingent groundwater treatment remedy will be evaluated in

accordance with performance standard 8 B) (ii) (c) below.
Contingent Groundwater Treatment Systtm shall comply with the following: -

A) If MNA is not found to be effective, {he groundwater at the Site shall be extracted and
treated in the on-site treatment facility uﬂnl the cleanup standards for all contaminants of
concern are achieved for twelve (12) consecuuve quarters of sampling.

B) The treatment system shall reduce the contaminants in the extracted groundwater,

_unattended, on a continuous, 24-hou:-pd'—day basis. The final pumping rate of the

extraction wells shall be determined durmg remedial design. Final design criteria for the
air stripper and metals precxpnauon treatmcnt systems will be dctemnned in the remedml

- design phase.. .
. C) Management of waste from t.hc Operanon of the n'eatmcm systcm (i.c. spent carbon -

units, flocculates) shall comply with the reqmrcmems of 25 Pa. Code Chapter 262a

. Subchapters A (relating to hazardous waste determination and identification numbers); B

(relating to manifesting requirements for off-site shipments of hazardous wastes); 25 Pa.
Code Chapter 263a (relating to transportcrs of hazardous wastes); and with respect to the

.. operations at the Site generally, with the substantive requirements of 25 Pa. Code Chapter

264a, Subchapters B-D, I (in the event that hazardous waste generated as part of the
remedy is managed in containers); 25 P4. Code Chapter 264a, Subchapter J (in the event
that hazardous waste is managed, trcated or stored in tanks); and 40 C.F.R. Part 268
Subchapter C and E (regarding proh:bmons on land dxsposal and prohibitions on storage
of hazardous waste), .. 1

Maintenance and Monitoring Plan: . ‘ -

- A) The soil and quarry caps, groundwafer extraction and treatmcnt system, Site

monitoring wells, and all other rcrnedml action components shall be operated and
maintained in accordance with an Operauon and Maintenance plan to be developed for
this remedial action. The Operation a.nd Maintenance plan shall ensure that all remedial
action components operate within dcsxgn specifications and are maintained in a manner
that will achieve the Performance Standards The Operation and Maintenance plan shall
be updated from time-to-time as may be necessary to address additions and changes to the
remedial action components. - . l
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B) A long-term groundwater monitoring program shall be implemented to evaluate the
effectiveness of the MNA and contingent treatment system, and other remedial action
components in reducing contamination in the groundwater to achieve the Performance
Standards. The long-term groundwater monitoring program will provide for the
sampling and analysis of groundwater from Site monitoring, the maintenance of Site
monitoring wells, and for, among other things, the following:
(i) The influent and effluent from the treatment facility shall be sampled a
minimum of once per month and analyzed for each contaminant for whicha
7 Performance Standard will be established consistent with the law.
(ii) Sampling from and operation/maintenance of the monitoring wells and
—— —groundwater extraction/treatment system-shall-continue until such time when
EPA, in consultation with PADEP, determines that groundwater treatment is no
longer necessary as set forth herein.

(a) EPA, in consultation with PADEP, shall dctermme whether the
Performance Standard for each contaminant for which a Performance
Standard has been provided in Table 13, has been achieved throughout the
entire area of groundwater contamination. Following any such
determination, the monitoring wells shall continue to be sampled for
twelve (12) consecutive quarters (the “Confirmation Period™).

(b) If any contaminant is detected in groundwater at a concentration above
the Performance Standard at any time during the Confirmation Period, the
Confirmation Period shall end and sampling and operation/maintenance
of the monitoring wells and extraction/treatment system shall continue.
EPA, in consultation with PADEP, shall again determine whether the
Performance Standard for each contaminant for which a Performance
Standard has been provided in Table 13, has been achieved throughout the
entire area of groundwater contamination as described in Paragraph (ii)a),

-above, ...

@ If EPA, in consultauon wnh PADEP determmes at the close of the
Confirmation Period that no Table 13 contaminant has been detected in
groundwater at a concentration above the Performance Standard at any
time during the Confirmation Period, the extraction/treatment system shall
be shut down. Annual monitoring of the groundwater shall continue for
five years after the groundwater extraction/treatment system is shutdown.
If, subsequent to an extraction/treatment system shutdown, annual
monitoring shows that any Table 13 contaminant is detected in
groundwater at a concentration above the Performance Standard, the
extraction/treatment system shall be restarted and operated/maintained.
EPA, in consultation with PADEP, shall again determine whether the
Performance Standard for each contaminant for which a Performance
Standard has been provided in Table 13, has been achieved throughout the
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entire area of groundwater contamination as described in Paragraph (ii)Xa),
above. - |
(d) The extract:on/u'cament and momtonng system may be modified, as
warranted by performance data during operation, to achieve Performance
. Standards.’ These modifications may include alternate pumping of
~:extraction well(s) and/or {he addition or elimination of certain extraction
- -wells. ! I
(iii) Existing pumping and/or mémtonng wells whlch EPA determines during
long-term monitoring to serve no useful purpose shall be properly plugged and
abandoned consistent with PADEP’s Public Water Supply Manual, Part I,
_ Section 3.3.5.11. Wells which EPA determines are necessary for use during the .
long-term monitoring program will not be plugged. '

Statutory reviews under Section 121(c) ¢f CERCLA shall be conducted as long as

hazardous substances, pollutants, or contaminants remain on-site within the meaning of
that section. Such reviews shall be conducted in accordance with “Structure and

. Components of Five-Year Revxews (OSIWER Duectlves 9355.7-02, May 23,1991 and

9355.7-02A, July 26, 1994).
Institutional Controls - Institutional controls shall be implemented to protect the integrity

.of the soil cap and the groundwater treatment system during implementation of the

remedial action and operation and mamtcnance At a minimum, these controls shall
ensure that no construction, excavahon, br regradmg takes place in these areas except as

" approved by EPA.

Structural stability of open excavations ihall be maintained with temporary shoring or
engineering measures as appropriate. Air monitoring shall be conducted during
excavations to ensure safety of Site workers and residents living in the vicinity of the
Site. A
Erosion and sedment (“E&S") controls and temporary covers will be installed to protect
exposed soil from the effects of weather consistent with PADEP's Bureau of Soil and
Water Conservation Erosion and Sediment Pollution Control Manual and the -

--Montgomery County Soils Conservation pohcy Erosion potential shall be minimized.
. Further controls in the form of Site grading to unprove land grades, cover soils,

vegetation, and drainage channels to rcduce crosion potential from surface runoff may be

required to minimize erosion. Contammated soils shall be prevented from being washed

into on-site surface water and adjacent uncomarmnatcd and uncontrolled wetland areas
during remedial action implementation.! The extent of erosion control necessary will be

-determined by:EPA, in consultation thi: the PADEP, during the remedial design phase.

Post-excavation sampling will be performed after the excavations are completed. Post-

- excavation samples will be obtained froin the base and the sidewalls of the excavation to

ensure that contamination is not present: ‘above the soil and sediment cleanup Performance
Standards specxﬁed in Table 12. Thc frequcncy and location shall be determined during
the RD. ..
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14.  For all excavation areas, the excavation will be backfilled using clean soil. Clean borrow :
material will be brought in to restore the excavation to proximate original grade. S
Backfilling will be performed, and the material will be compacted to minimize the
potential for subsidence. The excavation area shall be covered with a layer of cover soil
and revegetated with native plant material until a viable cover is established. The
contents of “Office of the Federal Executive; Guidance for Presidential Memorandum on
Environmentally and Economically Beneficial Landscape Practices on Federal
Landscaped Grounds,” 60 Fed. Reg. 40837 (August 10 1995) shall be considered in
implementing any landscaping at the Site.”

15. With respect to the Quarry 3, pipeline, and swale areas, if any contaminant is detected in
the post-excavation samples at levels above any of the soil cleanup Performance
Standards listed in Table 12, additional soil will be removed from the excavation area and
new samples obtained and analyzed. Excavation and sampling activities will continue
until the results indicate that the soils do not contain contaminants of concern above any

. of the Performance Standards.

16 A background analysis of soil and groundwater shall be conducted during the remedial
design phase to further determine if any of the inorganic contaminants of concern are
background or Site-related.

17. A low permeability cover system will be designed and installed to prevent human and
ecological exposures to contaminated soil and to minimize infiltration and resulting
organics and metals leaching into the groundwater at Quarries 1, 2 and 4 and other
contaminated soil arecas. The cap will be designed and installed in accordance with 25 Pa. U
Code Chapter 288; cover requirements for Class 1 landfills. The exact design of the cap
may be modified during the design to address Site-specific features and land uses.

However, the cap must be installed in accordance with a schedule to be approved by the
EPA. EPA will not accept delays in cap installation pending future Site uses. Final
determination of the materials to be used for the cap will be determined during the design.
Routine maintenance and repair of the cap will be required to ensure its long-term
effectiveness. '

18.  The disposal of any contaminated soils and sediment that exhibit a charactenstlc of

: hazardous waste shall comply with 40 CFR Part 268 (RCRA Land Disposal Restrictions).

XIIl. STATUTORY DETERMINATIONS

Under section 121 of CERCLA and the NCP, the lead agency must select remedies that are
protective of human health and the environment, comply with applicable or relevant and
appropriate requirements (unless a statutory waiver is justified), are cost-cffective, and utilize
permanent solutions and alternative treatment technologies or resource recovery technologies to
the maximum extent practicable. In addition, CERCLA includes a preference for remedies that
employ treatment that permanently and significantly reduces the volume, toxicity, or mobxhty of
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hazardous wastes as a pnnctpal element. 'I'he followmg secttons dnscuss how the selected
remedy meets these statutory requtrements :

_ Protection of Human Health and the' Envimqment

The Site soils, and sediments currently pose an'Lnacceptable direct contact risk to human health-
and the environment. With respect to groundwater, the Site is currently protectwe because
nobody is using groundwater as drinking water 1

EPA's Selected Remedy for the Stte whxcb mcludes removal of all contaxmnated sorls and

-of surface water into the contaminated soils of Quarries l 2, and 4 and other contaminated soil
areas, Institutional Controls, and further investigation of the former waste ammonia liquor
‘pipeline that was locatéd between the Alan Wood Steel facility and the Crater Resources Site,
will adequately protect human health and the environment. -The exposure levels associated with
the Site soils and sediments will be reduced to protective ARAR levels or within EPA’s
generally accepted risk range of 10to 10 for darcmogemc risk and below a Hazard Index of 1.
In addition, the contingent groundwater remedy wﬂl adequately protect human health and the
environment.. :

The exposure levels assoc1ated with the groundwater will be addressed through momtored
natural attenuation of the groundwater, with a cbntingent pump and treat remedy if the cleanup
standards are not attained. The exposure levels 'assocxated with the groundwater will be reduced
to protect:ve ARAR levels or within EPA’s gedcra.lly accepted nsk range of 10*to 10 for

carcmogemc risk and below a Hazard lndex of .

There are no short-term threats assoctated thh the revnsed remedy that cannot be readily -
conuone¢4uaddtnon,madveme Cross- medta[unpacts are expected from the revised remedy.

Compliance with and Attainment of Applicalwle or Relevant and Appropriate
Requirements

The remedy will comply with all applicable or ti'elevant and appropnate chemical-specific,
location-specific and action-specific ARARs. Table 14 provides a list of and a descnptxon of all
the ARARs and To Be Consxdered (“’l'BCs") fdr the Site.

} o i o
Cost-eﬂ‘ectiveneu . I
InEPA's Judgement, the selected rcmedy is the most cost-eﬁ'ectwe alternative consndered. The
remedy provides the best overall protection in propomon to cost, and meets all other
requirements of CERCLA. Sectxon 300.430 (f}(l)(n)(D) of the NCP requires EPA to evaluate
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the cost-effectiveness by comparing all of the alternatives which meet the threshold criteria,
overall protection of human health and the environment and the environment and compliance
with ARARSs, against three additional balancing criteria: long-term effectiveness and
permanence; reduction of toxicity, mobility or volume through treatment; and, short-term
effectiveness. The estimated present worth cost for the revised remedy presented in this ROD
Amendment is $9,750,000.

Utilization of Permanent Solutions and Alternative Treatment Technologies to the
Maximum Extent Practicable

EPA has determined that the sclected remedy represents the maximum extent to which
permanent solutions and treatment technologies can be utilized while providing the best balance
among other evaluation criteria. Of those alternatives that are protective of human health and the

environment and comply with ARARs, EPA has determined that the selected remedy is the most -

efficient and cffective alternative when evaluated using the five balancing criteria, while also
considering (1) the statutory preference for treatment as a principal element, (2) the bias agamst
off-site treatment and dxsposal (3) state and community acceptance.

The selected remedy satisfies the criteria for permanent solutions through soil and sediment
removal in the Quarry 3 and pipeline source areas. In addition, the community has expressed a
preference for removal of the source areas. The remedy satisfies the criteria for long-term

effectiveness by monitoring and remediating the groundwater, as well as long-term monitoring -

of the cap’s effectiveness. The capping of Quarry 1, 2, and 4, and other contaminated areas
provides the best balance of tradeoffs, with respect to the other alternatives evaluated, while
providing a reduction in mobility of the contaminants. Treatment of the contaminated soils and
‘sediment was not selected due to it not being cost-effective, when the relative benefit of the
associated risk reduction was compared to the increased cost.. -

The remedy does not present short-term risks different from the other treatment technologies.
There are no special implementability issues that sets the selected remedy apart from any of the
other alternatives evaluated.

Preference for Treatment as a Principal Element

The remedy contains a contingent groundwater treatment component, which will treat the
contaminated groundwater through extraction, treatment and discharge, if MNA is found to be
not effective. Treatment of the contaminated soils and sediment was not selected due to it not
being cost-effective. The costs to treat the contaminated soils and sediments was significantly .
higher than capping due the depth at which the contaminates soils and sediments are found on-
site. However, the soils and sediments, which are removes from Quarry 3, may be recycled prior
to disposal. In addition, the contingent groundwater remedy contains a treatment component.
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By utilizing treatment, the statutory preference tbr remedies that employ treatment as a pnncnpal
element is satisfied. , |

|

|

Because this remedy will result in hazardous sulLstqnces, pollutants, or contaminants remaining
on-site above levels that allow for unlimited use' and unrestricted exposure, a statutory review

will be conducted within five years after mmahén of the remedial action to ensure that the

remedy is, or will be, protectlve of human health and the environment.
I
|

XIv. ’nobUMENTAﬂdN’bf’SIGNMCA!.NT CHANGES

Five -Year Review Requirements

The Proposed Plan 1dcnt1fymg EPA’s prcfemd ternative for the Sltc was released for comment
on June 16, 2000. During the public comment period, EPA received numerous comments from
the public regarding EPA’s Proposed Remedy. Il"b se comments are presented in detail in Part -
III of this ROD, the Responsweness Summary. Although EPA has not made any significant
changes with regards to the Proposed Plan, the #ollowmg changes have been made:

The Feasibility Study called for the backﬁllmg and capping of Quarry 3 under Alternative S-5,
“after the oils and sediments have been removed. EPA’s Proposed Plan stated that the excavated
arcas would be backfilled with clean soil and graded for proper drainage; not the complete
backfilling and capping of Quarry 3. Howéver, 'the costs presented in the Proposed Plan for
Altemative S-5 followed the description prcsented in the Feasibility Study. EPA has
recalculated the costs associated with this alternanve, which are described in Section XII
(Selected Remedy). These revised cost for this hltemauve is $9,002,000; the cost presented i in
the Proposed Plan was $11,954,000.

The proposed Plan called for the investigation Jf the former WAL ptpelme However, additional
information was received and revicwed afier the development of the Proposed Plan concerning
recent pipeline investigations and removals whxbh have occurred. EPA has reviewed and
accepted this work, as noted in Section II of the ROD.
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PART III
RESPONSIVENESS SUMMARY FOR THE PROPOSED REMEDIAL ACTION PLAN
AT THE
CRATER RESOURCES SUPERFUND SITE

Upper Merion Township, PA

Public Comment Period: June 16, 2000 - August 15, 2000
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. _sections:

RESPONSIVENESS SUMMARY
CRATER RESOURCES SITE
COMMENTS ON THE PROPOSED PLAN

‘This Community Relations Responqiveneés Summary is divided into the fo'llowing‘

!
— - i
&egp_qg_;_es_—_[g_ﬁ_n_g This section provxdei a summary of the commenters major
issues and concerns, and expressly acknow] ges  and responds to those raised by the
Jocal community at the public meeting held by EPA on June 27, 2000. "Local
commumty here means those mdmduals who have identified themselves as living in the -
immediate vicinity of a Superfund Slte, and dr thexr elected ofﬁcnals, and are potennally
threatened ﬁom a healtb or env1ronmenta.| ﬂlndpomt. These may include local

homeowners busmesses, the mumcxpalxty, and potennally responsxble pamu

| .
Responses--Part Tweo: This section prov1des a comprehenswe response to all sxgmﬁoant
written comments received by EPA. Where necessary tlns sectnon elaborates wnth

technical detaxl on answers covered in Pan

%

. EPA’s responses include clanﬁcatxon of the broposed remedy, and where appropriate,

policy issues. It should be noted that the cox'nmmts on the Proposed Plan have been’

|,
- consxdered and included in the Record of Deit_:lswn where appropriate.

|
{
! i

Any pomts of eonfhct or ambxgmty between mfonnanon prowded in Pans One and Two
of t}ns Responslveness Smmnary w:ll be molved in favor of the detmled techmcal and

legal presentatxon contamed in Part Two
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Part 1 - Comments from Crater Resources Public Meeting
estions R i ipeli ri

Comment: In reference to the tar cleanup, have any conditions been set for how cleaned
up this will be? '

Response: Yes. Tar will,be‘-removed and disposed off-site or capped in accordance with
the selected remedy. Contaminants associated with the tar will be cleaned up to the
standards set forth in Table 12.

Comment: What are EPA's plans for investigating the areas of coal tar around the Site.
Were surface samples taken just along the pipeline or throughout the Site? Since coal tar
has been found throughout the Site, how can EPA ensure that it will find all the

contamination?

Response: A thorough investigation of the areas of coal tar will be conducted during the
remedial design. If additional contamination is discovered at the Site, it would either be.
removed or capped.

Comment: How can I.get my samplés of coal tar tested?

Response: The R, which is part of the Administrative Record, discusses the results of
. samples taken from the Site. Samples are collected in accordance with strict collection
and analytical procedures to ensure their integrity. Samples collected by brivate citizens
cannot be analyzed by EPA for use in the Site evaluation. EPA reminds the community
that the Site is private property and entering such prdperty without the proper consent
from the property owners is trespassing.
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Comment: How have other sites dealt with refmediation of coal tar?

Response: Remediation of coal tar has been decomplished by various alternatives
including removal and thermal desorption. :\fjprious alternatives are evaluated and
screened during the FS process and those that‘ are shown to be technically feasible,
implementable, and cost effective are selecte& for further detailed evaluation as potential
remedial altemnatives. Some of the variables i;vhich influence the practicality of
alternatives are the quantity of waste and the chemical composition of the waste. The
final remedy for this Site was selected based ;m an evaluation of all the alternatives
against the nine criteria set forth in the NCP, knd more fully described in the text of the
ROD. | | |
Comment: Near the new bridge near Flint Hill Road, there is an obvious smell that
should be investigated. . .. . ; 4

Response: This area is the former location df pipeline that had been cut. The potential
responsible parties removed the resulting soxl contamination to the satisfaction of EPA.
As described in the ROD, the areas where there may still be sections of the pipeline
remaining will be further investigated to dctefrmine if there is more contamination in that
general area. ‘ '
Comment: After a storm last fall, the smell was very evident. The roads were closed,
and men wearing metallic suits investigated izthc area. Why?

" Response: EPA is not familiar with that incidcnt. ‘

.
Comment: Does EPA know for certain the {ocanons of the pipeline and any ruptmes?

Response: The location of the pipeline wasjdelmeatcd during the RI. However, the
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locations of all past ruptures were not identified. Therefore, the ROD calls for further

investigation to identify, delincate, and remediate these areas.

Comment: How long did Liberty work on the area of the ruptured pipeline before EPA

was contacted?

Response: Liberty notified EPA prior to conducting any work on the ruptured pipeline.

Comment: Where did Liberty transport the contaminated soils it removed from around
the ruptured pipeline?

Response: The soil from removal activities from the “Pink Parcel” in 1998 was taken to
an approved facility afier the wastes were sampled. The soils from the removal from the
“Yellow Parcel” conducted earlier this year are still being stockpiled on-site (on the
Yellow Parcel) awaiting disposal. These materials are on a plastic liner and covered with

plastic.

Comment: The residents on Philadelphia Avenue and Crooked Lane get water in their
basements. Should they be concerned about contaminants in that water?

Response: EPA has no information that this water is contaminated from the Site.
Comment: How far from the Site has sampling occurred?
Response: In addition to the sampling conducted in and around the immediate quaxiy

areas, soil sampling has occurred along the pipeline route and in the swale area, as further
described in the ROD. In addition, ground water was sampled as far as the SmithKline

Beecham property.
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Comment: Is our area safe? The cancer rate in our community seems to be rising.

Response: From a qualitative standpoint, EP;A cannot answer this question. However,
EPA can say that since the residents in the coflnmunity use water from the Upper Merion
Reservoir, they are not drinking groundwater that is affected by the Site. Based on the

information developed during the RUFS and in the administrative record, EPA has

selected a remedy it believes will be protective of human health and the environment.

‘We also note that the Agency for Toxic Suﬁsfancc and Disease Registry (“ATSDR*) will .

begin investigating possible health risks in connection with the Site this fall, in response

to concerns. L .

Commient: Were traces of contaminants foux:id in the local reservoir? .

Response: Yes, but only at trace amounts. "l:'he ground water at the Site flows in the
direction of the Schuylkill River, and not towfards the reservoir.

Comment: If contamination traveled as far as the reservoir, could it be traveling through -
our neighborhoods? S l

Response: EPA conducted a ground water survey in 1979 in order to identify possible
sources of contamination threatening the Up;";er Merion Reservoir. The contamination
which was found began the investigative procws in the area, but it was not directly linked
to the Site. There is no indication that the surficial contamination is migrating from the
Site. The ground water plume will continue }to be monitored to énsure natural attenuation
is indeed occurring, . e

Comment: Is ATSDR’s first report available?

Response: Yes, it is entitled “Preliminary l;;ublic Health Assessment for Crater

5
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Resources,” dated April 24, 1995. Itis available for review in the Administrative Record
for the Site, located at the Upper Merion Township library.

Comment: The owners should immediately fence the Site and post signs to prevent |
trespassing.

Response: EPA lm‘as'only recently become aware of the amount of trespassing that is

‘occurring on this private property and is currently working with the property owners to
restrict access to the Site by fencing the property and posting signs at the property in the
near future.

Comment: Is it the responsibility of the current property owners to notify EPA if

additional environmental issues arise?

Response: Yes, both the Superfund Statute (CERCLA), 42 U.S.C. §§ 9601-9675, and

any remediation agreements between the owners and EPA require such notice.
Comment: Is the dust on the Site contaminated because of vehicular traffic on-site?

Response: Any dust currently generated by vehicular traffic at the Site is expected to be
_ only minimally contaminated, because the contamination at the Site is in the surface and
subsurface soils in the quarries. In addition, the remedial action will contain measures to

minimize the generation of fugitive dust during construction in the quarries.

Comment: Has the contamination in the quarry migrated through the soils?

Response: Yes, groundwater contamination has resulted from léaching of contaminants
in soils to the groundwater, as more fully described in the Decision Summary in the
ROD.
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The Remedy .

Comment: Why did EPA choose natural attenuation instead of groundwatejr treatment?
Response: Based on computer modeling of éxc plume, EPA believes that removal or
capping of the source areas will prcvent funher contamination of the groundwater, and |
will allow the plume to clean itself in 5 to 10 years, Durmg that time, the groundwater
will be monitored. Ifit is determined that MM attenuation is not an effective remedy,
EPA will consider other treatment options, a§ recognized in the ROD, -

Comment: Who is responsible for cleaning l:xp the Site?

Response: CERCLA requires that the parties who were responsible for the disposal of
 the contaminants at the Site are responsible for cleaning up the Site. Responsible partics
include current owners or operators and past fowners or operators during the time of
disposal of hazardous substances. (Sce cmfcm, 42 US.C. § 9607(=)). EPA intends to
negotiate an agreement with these parties to implemcnt the remedy. EPA will oversee
their actions. If an agreement cannot be reac'hed, EPA will consider other options.
Comment: Is the Jow-permeability cap going to be a parking lot?

Response: The cap will be required to meet :gPADEP’s residual waste cap requirements.
An asphalt cap could be evaluated during the remedial design (“RD") phase and the area -
could ultimately be used as a parking lot. -Htijwcvcr, the lot would have to meet the
residual waste cap requirements and standards set forth in the ROD.

Comment: How will EPA decide how to construct the proposed remedy, especially the
access roads? How much truck traffic will l;c necessary for this cleanup? |
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Response: Decisions regarding construction of the remedy, including any necessary
access roads and the number of vehicles necessary to perform the capping and removal -
activities, will be evaluated during the remedial design phase. During the design phase,
the best ways to carry out the plan are studied, evaluated, and determined.

Comment: How can we comment on a plan when the whole situation is not known?

Response: The Proposed Plan calls for cleanup of the quarries and additional
investigation of the pipeline, with the possibiiity of future remediation of the pipeline, if
necessary. The only uncertainties which exist are where additional pipeline remediation
' will be required. However, the action required to be taken has been identified. It is
consistent with EPA guidance for EPA to select certain remedies, while at the séme time
10 require additional investigation. EPA plans on a continuing dialogue with the public,
including notice before each critical phase and opportunity for discussion.

Comment: Who is rcSponsible for construction on the Site? Why would construction be

allowed on a Site with environmental problems?

Response: Because the Site is private property, EPA can not regulate or restrict
construction at the Site, Any development during or after the remedy is reg\ﬂated by the
Township. However, due to public health and environmental concemns, the property
owners must continue to work with the Agency to address these issues. EPA belicves
that it is in the best interest of future developers and property owners to work with EPA
to ensure that construction plans do not interfere or are inconsistent with EPA’s selected
remedy. EPA will endeavor to keep the Township informed of environmental activities

at the Site.
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U Comment: In regard to plans for development of the Site, how accurate is EPA's plan of
| vhesQumyleds i

{
n:;;’ .

: Response° EPA has performed geoprobe stuldles and reviews of historical photographs to
determine the locations of the quarries, and i is satxsﬁed with the accuracy of this
- information. Builders on the Site are aware of these quarry boundaries and will continue
to work with EPA to ensure that such development does.not mterfcre with the
“...... implémentation of the remedy at the Site.

T ’ , !

Part 2 - Crater Resources Written Commefnts by Commenter

Comment: Comments submitted pertain to d.ae mrﬁom of the Proposed Plan dealing
\_./ with the route of the WAL pipeline. The Proposed Plan indicates that portions of the
pipeline have been remediated but that other 'preas remain that have not been investigated
or remediated. The PRPs have prevnously stated that the pipeline pomons beyond
_ “ Renmssance Boulevard should not be part of‘ the Site, and in fact, the Keystone and Flint
~Hill portions of the pipeline-have been remedmm The comment is asking for EPA to
.- review the technical merits of the Act 2 final report for the pipeline on the Keystone
- parcel and the Flint Hill Road excavation report. These arcas have been remediated and
<~ approved by PADEP; however; these arees have-been designated in the Proposed Plan for
. additional investigation. These areas should hot be included and burdened under the ROD
. because they have been shown 1o be safe. EPA should clarify this issue before the ROD.

. Response: EPA acknowledges that the Keydztone parcel and Flint Hill Road sections of
the pipeline have been investigated and rcinddiated according to PADEP Act 2 Statewide
Health Standards. EPA has reviewed the reports associated with these actions, and
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accepts the work as submitted for the these parcels. Confirmation sampling indicates that
the residual soils meet PADEP Act 2 standards. Alternative SW-3 includes an evaluation
of the entire length of the WAL pipeline. Since CERCLA defines “Site” to include all
areas where contamination is located, EPA must confirm that all remaining sections of
the pipeline path from its origin to its ultimate end point at the Crater Site present no
unacceptable risk. Therefore, additional iﬁvestigation along the entire pipeline route is

included in the remedy.

Comments from local citizens;

Comment: Will areas of hardened WAL be remediated?

Response: Yes. Areas of hardened WAL will be addressed in the source control portions
. of the remedy. In areas subject to soil removal (i.e., Quarry 3), the hardex;ed WAL will
be removed and disposed in an approved facility. The other source areas will be capped.
In addition, further investigation of the pipeline route and other affected areas is required
in the ROD. The remedial design will include the remediation of any hardened WAL in

these areas.

Comment: Is there a threat with water which is drawn from a well on Gulph Mills Golf

Course for watering the course?

““Response: No. The risk assessment scenario that most closeiy«resembles potential
exposure to well water used at the golf course for watering is the current industrial worker
exposed to groundwater (center of plume) via dermal contact. The increased cancer risk
is 3.53E-07 and the increased non-carcinogenic risk (hazard index) is 0.59. Both of these
values are within EPA’s acceptable limits,

Comments from United States Department of the Interjor, July 20, 2000
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Comment. Despite the presence of ecologlcally attractive habitats on-site and against the
recommendations of BTAG, EPA aeei‘ﬁté”ilﬁlimmal evaluation of ecological risk. USDI
feels that site-specific risk evaluation should imve occurred given the diversity of -
~-occupied -and unoccupied fish and wildlife halbnats within the Site. As is, the preferred -
. remedy is based on risk to human bealth and bay not provide adequatc protection to
*+ecological receptors. I:

"~ Response: Review of the planned future use kor the Site indicates that nearly the entire
Site will be developed with into a commercidl office complex (i.e. office buildings,
roadways, and parking lots). The only potential exception to this is Quarry 3, where the
contaminated soils and sediments will be excavated to bedrock or to nsk-based standards
developed during the Human Health Risk Assessment, and the excavated areas will be

backfilled and graded for dramage Howeve} this area may be subject to development in
the future. When considering the remedial a{temauves and evaluating appropriate ’
responses, EPA considered the reeovery potential of the affected ecological receptors.
Given the future Site use scenarios (development into an office complex), EPA
determined that the recovery potential was minimal and the scope of the risk assessment
. 'was considered to be acceptable and appropriate. .

- —Comment: EPA should identify and mandate use of ecologically relevant and protective

sediment/soil clean-up criteria in all areas requiring sediment/soil excavation (Quarry 3

and WAL pipeline comidor). = . |

- - ; : . P e

Response: Please refer to the previous response.

.. Comment: EPA should clearly deﬁne "aﬂ'ccted area.” USDI recommends that it include
" all areas within the physical boundans of Quames 1,2, and 4 and the drainage swales
where sediment samples exceeded ecqlog:calﬁ criteria (SS1, 882, and SS3).

|
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Response: The "other affected areas” include the drainage swaleé including the locations
~ of samples SS-1, SS-2 and SS-3. The remedy requires further delineation of the extent of hd
contamination in these areas during the remedial design. The physical boundaries of
Quarries 1, 2, and 4 are not considered "other affected areas” for the purposes of
additional investigation into the extent of contamination. These boundaries are known

and the quarries will be covered by the cap.

" Comment: EPA should identify all wetland impacts resulting from the proposed remedy
and include wetlands regulations as location-specific ARARS. At least 2.5 acres of
wetlands are present on-site. Wetlands will be affected by remedial actions in Quarry 3,
Quarry 4, along the WAL pipeline corridor, and in the drainage swale between Quarries 3
and 4. Compensatory mitigation must be provided for all wetland impacts at commonly

applied replacement ratios.

Response: A wetland delineation was conducted in April, 1999, as described in ERM’s

RI Addendum dated March 31, 2000, which is available for review in the Administrative’ | v’
Record for the Site. The remedy and the remedial design will include an evaluation of

wetlands and appropriate mitigation. EPA has identified Pennsylvania’s Wetland

Regulations as an ARAR, which must be complied with during the construction of the

" remedy.
Comment: EPA should identify the soil depth requirement for the fill and cap. The soil
cover cap should contain at least 2 feet of clean soil or some additional physically

confining layer to prevent exposure within the biologically active zone.

Response: The remedy specifies a cap which complies with PADEP’s residual waste
regulations. The final cover requirements within these regulations include a layer of

cover soil at least two (2) feet thick. This will prevent exposure within the biologically
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active zone.

Comment' EPA should 1dent1fy all terrestnal habntat impacts and adequatety replace the
ecologxcal value thereof, Approxmmely 12 Lcres of upland habltat, mcludmg significant
acreage of mature mixed deciduous forest, vJ\ll be destroyed by oomplenon of the
- remedy. Atanummum,allcappedareassh uldbegradedandseededtoanatxve
grassland habitat. . E
s‘
Response. The cap desngn includes gradmg‘, placement of topsonl, and reseedmg/
revegetatlon EPA Reg:on m recogmies the value of ecosystem restoranon eﬁ'orts, and
incorporates these concepts wherever pracnc!able dunng remedxal desxgn actwmu '

However, there is no regu]atory basxs under CERCLA to mandate the precise plantings

recommended by the commentor. Most plnntmgs will be destroyed dunng the future
developmem of the Site. The USDI and IEZPl focus should be on the areas for which
there will be a long-term beneﬁt from the suggested plantings. EPA will continue to -
provide USDI with an opportumty to comment and participate on the design.

i
Comment: EPA should review sampling _re,:c>ults from Areas S and 6 and the former WAL
pipeline removal actions. Aﬁp]ication of the criteria listed above should be applied to
these areas, and any areas exceeding sueh cfltean-up criteria should be capped.

"Response: EPA has reviewed the data relatmg to t.hese areas. The ROD specnﬁes those
areas reqmnng - additional mvestlganon and/or remedxat\on.

Comment Why, if the Slte has been hsted on the NPL since October 1992 1s EPA only
" now concemed about the extent of trespassxjng on the pr0perty? * meetmg commentary

' '313
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June 27, 2000)

Response: EPA did not have a continuous presence at the Site, and was not previously
aware of the extent of trespassing on the Site. This issue was never raised nor discussed
in previous meetings or interviews with the Potentially Responsible Parties (“PRPs”),
landowners, local residents and officials, or contractors working at the Site. Now that
EPA is aware of the extent of the trespassing, we are W’orking with the property owners to
address this problem. |
Comment: Who should have been responsible for institutional controls and for posting
the property during this time period? |

Response: The landowner and the PRPs are responsible for implementing the access
restrictions and for posting of the property. During the RI/FS process, had the problem
been identified, EPA would have required the landowners and PRPs to implement some

measures to restrict access to the site (i.e. fencing, wamning signs, etc.).

Comment: Why has it taken so long from the first groundwater monitoring survey in
1979, to its listing in 1992 on the NPL, until its 1994 Remedial Investigations/Feasibility
Study and its completion in January 1999? And now only 22 years after the Site was
closed by Alan Wood Steel, is remediation being discussed?

Response: In the early 1980's, EPA was listing many new sites on the NPL.;
approximately 2500 in our Region. Section 104 of CERCLA, 42 U.S.C. § 9604, and the
NCP, 40 CFR Part 300, have certain procedures that EPA must follow with regard to the
investigation and remediation of Superfund sites. These procedures require extensive
study and evaluation which can result in a lengthy time frame from NPL listihg to actual
remediation of the Site. The length of time between the listing on the NPL and the

-~ initiation of the Remedial Investigation/Feasibility Study was exacerbated by the lengthy
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process of identifying the PRPs, negotiating ‘an agreement with the PRl’s for the
performance of a Remedial Investigation/Feasibility Study, and the actual performance of
this study at the Site. The complexity of .thejSite’.s ownership, as well as the nature and
extent of contamination, ﬁml_rer. eqmplicated; the timeline for the performance of the
Remedial Investigation/Feasibility Study. . !

' Comment. I have read your“Summary of Slte Risks” - can you please explmn what “the

greatest maximum hazard index is to a chrld resident potentially using groundwater”
means, or “a resident mgestmg conmmna sorls from Qua.rry 37" Is arisk-based clean-

up intended? Would mosqmtoes or ﬂrcs I it contaminants?

|
Response EPA's bcnchmark for non-cnrcmogemc risksisa Hazard Index (“HI") of less

than 1 for a particular receptor population and exposure route associated with an

|
mpacted media. Each receptor populauon q: €. clnld, adult, worker) has speclﬁc EPA

.
e

recommended standard values for daily § mtake calculanons, which are used to calculate
Hls. The standard value is based on the medra (i.e. soil, groundwater) and the route of
entry (i.e. mgesnon, breathing). stng these standard values and the known Ievel of
contamination detected, an HI is calculated %’or different scenarios. The non-carcmogemc
risk is then evaluated for the Site based on tilxese HI values. - '

The greatest maximum hazard index to a chlld resident potentially using groundwater
means the highest non-cancer nsk number thai EPA calculated for a Chlld who might
drink the water on a regular basxs. '

A resident ingesting contaminated soils from Quarry 3 means a person living near Quarry
3 (hypothetical), who would have frequent ¢ontact with the soil in that area.

The selected remedy is inten(led to nelxleve B human health rlslc;based eleanup of the Site.

s
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Mosquitoes or flies are not known to transmit the contaminants associated with the Site,

Comment: My constituents in Hughes Park are very concerned about the storm water
runoff from the Site that they experience with each severe rain. Since this is not
addressed in your report, please advise as to the storm water and erosion/sedimentation
controls that will be instituted, their placement at the Site, and the intended.duration of

their placement there?

Response: These issues will be investigated during the RD of the remedy. EPA will
ensure that the storm water and erosion/sedimentation controls incorporated into the RD
will be performed during the remedial action (“RA”). This work will be conducted either
by EPA or the PRPs under EPA oversight.

Commeht: What monitoring will the EPA and the potentially responsible parties conduct
on-site during the construction period, should this project be approved?

Response: Air monitoring, surface water monitoring and monitoring of thc erosion and
sedimentation controls will be required during the RA. During the implementation of the
remedial design (“RD’;), EPA will provide oversight of the work, to ensure compliance
with the RD standards.

Comment: What monitoring will the EPA and the potentially responsible parties conduct
should the project be completed? Mr. O°Neill states he has a perfect record of |
compliance with EPA rcgillatiops and standards in his other projects. Is this record

available for public inspection?

Response: The RA includes long-term monitored natural attenuation with groundwater
sampling for a specific duration until it is demonstrated that the groundwater has attained
the performance standards set forth in this Record of Decision. In addition, the capped

16
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areas will require regular inspection, once construction has been completed. EPA will
ensure that proper monitoring of the performance of the remedy will be conducted.
EPA files do not contain information on Mr. O'Neill’s compliance record For
compliance information, contact either Mr. O'Nexll directly or the: Pennsylvama
Dcpartment of Environmental Protection. | - '

Comment: Can Upper Merion Townshxp wnhdraw approval of construction if
remediation does not proceed as expected? j

Response: The Township has exclusive lcg'él authority ovet construction approvals.
Inquiries on this particular matter should bc' directed to the Township.

I
|

———— e

Comment: Liberty requests acknowledgment in the ROD that Liberty's environmental .
work completed to date, as well as its futuré development plans, which were submitted to
EPA, fully addresses all environmental issﬁ_Ls of concern on the Liberty property.
““Response: EPA has acknowledged the pipélhe work, some of which was previously
performed by Liberty. Please sce Section I of the ROD. However, Libcrty’s future -
~development plans must be reviewed by I_EPjA,to' eﬁsurg that these plans will not adversely

* impact ipon the selected remedy. Also, thé plans, which were previously provided to
EPA by Liberty do not addr‘eés all the énvix’fqhmental issues relatcd to th_eir propcrty.
Comment. The properties on Liberty's Ycliow Parcel and Pink Parcel have been
investigated and remediated and theréfore should be excluded from the ROD.

Response EPA acknowledgcs that the Lnberty has been mvesngated and n:mcdxated its

'-517
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section of the pipeline according to PADEP standards. EPA has reviewed the reports
associated with these actions, and accepts the pipeline removal work as submitted for the
“Pink” and “Yellow™ parcels. Confirmation sampling conducted by Liberty indicates that
the residual soils meet PADEP Act 2 statewide health standards. Altemative SW-3
includes an evaluation of the entire length of the WAL pipeline. However, EPA must
confirm that all remaining sections of the pipeline path from its origin to its ultimate end
point at the Site present no unacceptable risk. Therefore, additional investigation ﬂong
the entire pipeline route is included in the remedy.

Comment: The Quarry 4 area located on the Yellow Parcel does not warrant a multi-
media cap. The improvements already made by Liberty and those to be made are
sufficient and no additional actions are necessary. Approximately 20 to 25 feet of soils |
containing 10 to 30% clay have been added to Quarry 4. If EPA still intends to include in
the ROD any remedial requirements, including institutional controls, beyond those
already implemented by Liberty, Liberty requests a meeting to discuss the requirements,

Response: EPA has selected capping with implementation of Institutional Controls for
the Quarry 4 area. While Liberty has shared its development plans for its property in the
past, EPA’s review of the projects were limited in that there was not, at that time, a
proposed or selected remedy 10 use as a basis for conducting the review. Therefore, EPA
has selected capping as the remedy for Quarry 4, as previously discussed in the Proposed
Plan. The 2201 Renaissance Boulevard construction and 2301 Renaissance Boulevard
plans (for future construction) will be evaluated by EPA during the remedial design to
ensure the completeness of the remedy and compliance with the ARARs and performance
standards defined in the ROD. Institutional controls are required to ensure the long-term
protectiveness of the constructed remedy. EPA will continue td meet with all affected

parties as the project progresses.

Co_mment: Concerning the Quarry 3 remediation, has EPA determined where access will -
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. be obtained for construction vehicles? Will dewatering of the ponds and exposure and

excavation of the sediments cause any significant air emissions issues for residents,
tenants, or construction workers working on the Yellow Parcel? What contingencies are
provided in the cvent that remediation activitlies require the evacuation of nearby -
properties? These safety concerns should be fisted in the ROD.

Response: The remedial design will address these details of the remedial action -
including vehicular traffic/access to the Site. The work plans for the remedial action will

contain a health and safety program specifyiﬁg monitoring during construction activities

and contingency plans (which will evaluate any need for evacuation plans), Visible dust.
and odor emissions have been addressed i in thc ARARS section of the ROD.

:
Comment: Spccxfy in the ROD how the remcdxatxon will be organized to minimize
disruption of the businesses located in Renaxssance Park.
Response: Every attempt will be made to m‘xmnuze disruption of nearby businesses -
during the femedial action, will be evaluated during the RD. Procedures controlling truck
traffic and all other Site opergtidns will be put in place during the RD/RA phase and will
address minimizing the impacts on these businesses. '

I 1 e

. Comment: Has the noted contamination at Arca 6 been completely addrssed to BPA'

satisfaction? What contaminants have been 1dent1ﬁed gt Area 6 and how are they going
“to be addressed inthe ROD? Isf?kmsﬁwwnhmvcsngauonm&rcme&auon )
actlvmes that have occurred in this Area to Jate? Why hasri't this area been subJected to

" the RI/FS process? If EPA is not satisfied, 1denufy the remedxal actions that will be

t

necessary to ensure that Arca 6 does not present a threat to human health or the

!
i
i.
i

cnvxronment.

Response: A report was submitted to EPA by Pennoni Associates (but not to PADEP), -
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dated January 14, 2000 concerning the removal of the unsuitable materials in Area 6.
PAHs and VOCs were encountered 20-22 feet below the ground surface. The actions
taken in this ax'éa will be more fully evaluated during the remedial design by EPA and
PADEP to determine whether the cleanup standards have been met, and whether a cap is
required. This area was not idemiﬁéd until late in the RUFS process. Since it contained
the same Contaminants of Concern (“COCs”) as found in the other areas which were

investigated, it was not necessary 1o characterize this area more fully for the purpose of

~ selectingatemedy.

Comment: Liberty is concerned that surficial or close-to-surface contamination may still
. be present on neighboring properties. EPA should require in the ROD specific

identification of the locations of the tarry materials mentioned at the public meeting and

remediation.of such materials in and around the former pipeline route from the eastern

property line to Quarries 1, 2, and 3.

Response: Additional investigation to determine the extent of contamination along the
pipeline route and other affected arcas is required by the ROD and will be performed as
part of the remedial design.

m fro imis, jnc., Au

Comment: EPA, in a mecting on July 12, 2000, stated that asphalt capping (without a
___multi-media cap) is acceptable for Quarry 1 and 2, and other affected areas, so long as the
" asphalt is utilized as part of the land development plans and any Pénnsylva.nia ARAR for

asphalt construction is met.

Response: EPA did not make the above statement during the referenced meeting. What
was stated was that asphalt would be acceptable only if it could be demonstrated that the

asphalt cap would meet the State’s regulatory environmental cap requirements (which are
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listed as an ARAR on Table 14).

Comment: Soil Algeméﬁve S-4 should be seilected as the preferred remedy instead of
Soil Alternative S-5. Alternative S-4 appearig to pravide equal or superior overall

.. protection of human health and the envir'onmfcnt when compared to Alternative S-5.

. 'Alternative S-4 appears to accomplish the RAOs at least as well as Alt_emhﬁvé S-5. The
. additional risks of increased truck traffic, ex;f»bsure to contractors, etc., may offset the
* benefits of removing the hazardous matcnaﬂ In addition, the removal may breach the
tarry layer at the pond bottoms and actually allow more contamination of the bedrock
aquifer. Also, S-4 would cost over $4,000,000 less than S-5. -

Response: EPA has selected Soil Altg:mati\:{e S-5 over Soil Altergiative S-4 for several
reasons. The increased carcinogenic and :noxfx-cmin,ogenic risks are greater for Quarry 3
soils and sediments than in soils from other #ms on-site. An evaluation of the increased

risks has led EPA to classify the wastes pres'ent as principal threat wastes. EPA’s RIFS

Guidance indicates that pnncxpal threat wastes should be removed from the Site where -
practical. EPA has also re-evaluated costs assocxated with these alternatives and _
estlmated that Alternative S-5 present wonh costs are $9,002,190 rather than $11,954,000
as prcscntcd in the Proposed Plan. The costs associated with S-5, therefore, are

approximately $1,500,000 more than Altemhnve S-4, rather than $4,000,000 more as -
_indicated in the written comment. Based on these costs and the presence of principal
threat wastes, EPA has detcrmmed that Altematlvc S-5 better accomplishes the remedial
actxon objectives of limiting exposurc to sonl/sedunent that presents unacceptable risks to
human health and the environment. EPA aqlknowledges that there are risks inherent with
condncung remedial actions and there are short-term risks associated with the removal of

contammated materials as well as increased’ truck trafﬁc The remedial action work plans

"+ will include procedures to minimize these risks. These will include use of monitoring

and personal protective equipment for workers during construction of the remedy and the
implementation of procedures to assure that truck traffic operates according to local and
21

!'0

AR306365



state regulations.

Comment: The ROD should include language allowing flexibility during remedial design
for land development considerations. For example, a multi-media cap may pose
problems for land development and construction; whereas, an asphalt cap would allow
construction and accomplish the same objectives. Also, addressing “other affected areas™
would be best addressed during the remedial design phase in consideration of the most
up-to-date land development plans and remedial objectives for the Site.

Response: EPA agrees that the flexibility suggested above should be reflected in the
remedial design process. However, the ARARSs and performance standards for the ROD
must be attained. Also, as stated previously, the remedial action must be completed in a

timely manner, and not be contingent on a yet to-be-scheduled development plan.

Comment: EPA should remain flexible with respect to the final cover and use of Quarry
3. As currently stated in the Proposed Plan under Alternative S-5, the excavated areas are
to be filled with clean soils and graded for proper drainage. This would require 170,000
tons of soil to be transported to the Site. '

~Response: The Proposchhmm&mis ROD do not-call for-the complete filling of Quarry
3, but rather filling in the excavated areas, and grading. The Feasibility Study did list the
complete backfilling of Quarry 3 as a component of S-5. However, there fs no

- —envirommental need to il tifs Quarry in to-existing grade: Also, EPA has not required

any post-construction use restrictions on Quarry 3, other than those listed under the
Institutional Control component of the remedy.

omments fro D

Comment: PADEP stated that if the human health risk-based cleanup standards for
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sediments are Idw enough to mcét the Act 2 r!equirements, the Department would find this
to be acceptable. ' i. '
: | _ |
-~Response: Where Act 2's Statewide Health gtandards for Soils provides more stringent

-requirements than the human health risk-baso%d cleanup standards for the Site, EPA has

“incorporated these more stringent requirements as soil cleanup standards in Table 12.

- Comment: PADEP stated that the issue of w:'hether. aRCRA cap would be required, -
would receive further study during the _rcme_c,iial design, and that if the waste was - ..

* ultimately determined to be hazardous, t_hén_ ese areas must be closed pursuant to the -
requirements of RCRA and the federal/state ous waste regulations. However, in
the event EPA determines that these areas dci not contain hazardous waste, the
Department’s regulations set forth at 25 Pa. Eode Chapter 288 for final cover of Class 1
residual waste landfills should be consiv:lcredl ARARS for the remedial action.
ﬁuponse: EPA and PADEP have reviewed :\hls .issueasince the issuance of the comment _
letter, and both agree that based upon the sax!npling which has been conducted at the Site,
the ARAR for the cap will be the Commony\fréalm's Residual Waste Management .
regulations, for final cover of Class 1 rcsid_ufal waste landfills set forth at 25 Pa. Code
Sections 288.234, 288.236-237, and 288.24i-.2M as noted in Table 14.
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Appendix A

Toxicological Profiles
A.1 Acetone

A.l.1 Non-carcinogenic Toxicity

"EPA (1999b) published an oral reference dose RfD of 1.00E-01 mg/kg/day based on
increased kidney and liver weights and nephrotoxicity in an oral subchronic rats study. EPA
(1999b) has not published an reference concentration (RfC) or Inhalation reference dose

(RfD) for acetone.
A.1.2 Carcinogenicity

" EPA (1999b) classifies acctone as a cancer weight-of-evidence Group D substance (not

classifiable as to carcinogenicity in humans).

‘A2 Aluminum.

A.2.1 _Non-carcinogenijc Toxjeity . .

Aluminum is not generally regarded as an industrial poisbn. Inhalation of finely divided

__ _powders has been reported as a cause of pulmonpary fibrosis. Aluminum in acrd_gplg_ has
been implicated in Alzheimer's disease. EPA (1999a) presented an oral RfD of 1.00E+00
mg/kg/day (NCEA). EPA (1999a) presented an inhalation RfD of 1.00E-03 mg/kg/day
(NCEA).

A.2.2 Carcinogenicity ‘
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No oral or inhalation SFs are available for alummum (EPA, 1997, 1999a, 1999b).

AJ3 Arsenic

A3.1 Pharmacokinetics
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». Several studies conﬁnn that soluble morgach arsenic compounds and organic arsenic
7 compounds are almost complclcly (>90 pcrce:Lt) absorbed from the GI tract in both animals -
and humans (Ishlmshx ctal. 1986).. The absorption effi iciency of insoluble inorganic arsenic
compounds dcpcnds on pamcle size and stomach pH. Initial distribution of absorbed
arsenic is to the liver, kidneys, and lungs, followed by redistribution to hair, nails, teeth,
bone, and skin, which are considered tissues o accumulation Arsenic has a longer half-life

in the blood of rats, compared with other amr‘nals and humans, because of firm bmdmg to
|
" the hemoglobm in erythrocytes |

|
Metabolism of inorganic arsenic includes i-:vcrsiblc oxidation-reduction so that both
arsenite (valence of 3) and arsenate (valencc of 5) are present in the urine of animals treated
with arsenic of either valence (Ishinishi et al. k986) Arsenite is subsequently o:udwed and
‘ methylatcd by a saturable mechanism to form mono- or dimethylarsenate; the latter is the
predominant metabolite mthe urine of ammals or humans Orgamc arsenic compounds’
~ (arsenilic acid, cacodylic acnd) are not rcadnly converted to morgamc arsenic. Excretion of

organic or inorganic arsenic is largely via the unne, but consxdcrable specnes ‘variation

exists. Continuously exposed humans appear to excrete 60 to 70 percent of their daily

intake of arsenate or arsenife via the urine.

A32 Nopcarcinogenic Toxicity
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A lethal dose of arsenic trioxide in humans is 70 to 180 mg (approximately 50 to 140 mg

arsenic; Ishinishi et al. 1986). Acute oral exposure of humans to high doses of arsenic
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